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Abstract
Prevalence and Risk Factors of Diabetic Nephropathy in Type 2 Diabetic Patients at Bangkhla
hospital, Chachoengsao province
Ratchakarn Suebtuam'! Napak Jaroenjai' Ram Rangsin® Boonsub Sakboonyarat? Pongphisut
Thakanpaeng?
1 Sixth year medical cadet, Phramongkutklao College of Medicine
2 MD, Department of Military and Community Medicine, Phramongkutklao College of
Medicine
Background
Non communicable diseases (NCDs) such as heart disease and stroke, cancer,
diabetes and chronic lung diseases are important health problems that Thailand confronts
with. Accounting for more than 70% of all deaths for all ages in Thailand are due to NCDs
including diabetes.! Presently, there have been several studies about diabetic nephropathy®.
Pivotal risk factors for the progression of diabetic nephropathy include uncontrolled blood
sugar level, longer duration of diabetes, high blood pressure, obesity and dyslipidemia.
Blood glucose control and strict blood pressure control especially with medication, use of
lipid-lowering agents and lifestyle modification reduce the diabetes-related mortality and
delay the progression of diabetic nephropathy. Chronic kidney disease patients require
higher medical expenditures and more health resources than those in the absence of
diabetes. This study is about the prevalence and risk factors of diabetic nephropathy in
community hospital in Chachoengsao province (Category F2 — 30 hospital beds). The results
can be applied to management for type 2 diabetic patients in order to determine the risk
factors and prevent further complications.

Materials and methods

A cross-sectional study investigates the prevalence and risk factors of diabetic
nephropathy in type 2 diabetic patients at Bangkhla hospital, Chachoengsao province during
2015-2020. The data were retrieved from electronic medical records of the hospital

information system. This study was approved by IRB RTA : R148h/63 Exp




Results

A total of 3,213 diabetic patients participated in the study, and 807 were diagnosed
with diabetic nephropathy, 25.12% of prevalence. Risk factors of diabetic nephropathy are
being older than 60 years old, BMI > 23 kg/m?, and systolic blood pressure > 140 mmHg

while normal HDL level is a protective factor.
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Introduction

Non communicable diseases (NCDs) such as heart disease and stroke, cancer,
diabetes and chronic lung diseases are important health problems that Thailand confronts
with. Accounting for more than 70% of all deaths for all ages in Thailand are due to NCDs
including diabetes.! Thai National Health Examination Survey (NHES V), conducted in 2013,
showed that prevalence of diabetes in Thai people older than 15 rose from 6.9% in 2009 to
8.9% in 20142 Uncontrolled diabetes and inadequate diabetic treatment lead to disability
and macrovascular and microvascular complications, such as diabetic retinopathy, diabetic

nephropathy, stroke, cardiovascular disease and diabetic foot ulcer.

Presently, there have been several studies about diabetic nephropathy”. Pivotal risk
factors for the progression of diabetic nephropathy include uncontrolled blood sugar level,
longer duration of diabetes, high blood pressure, obesity and dyslipidemia. Blood glucose
control and strict blood pressure control especially with medication, use of lipid-lowering
agents and lifestyle modification reduce the diabetes-related mortality and delay the

progression of diabetic nephropathy.

Diabetic nephropathy affects about 42.9% of diabetic patients® and is the leading
cause of chronic kidney disease (CKD) and end-stage renal disease (ESRD) all over the world.

Diabetic patient usually develops diabetic nephropathy in 15-25 years after diagnosis.




XVI

Chronic kidney disease patients require higher medical expenditures and more health
resources than those in the absence of diabetes. Most of the medical expenditures are due
to renal replacement therapy. In 2014, average medical cost per one dialysis was 2,161 Thai
baht (about 69 US dollars). Not only the increase in medical expenditures but only more
burdens to medical personnels in those who have peritoneal dialysis and hemodialysis.
Complications, for examples, peritoneal dialysis exit site infection, hemodialysis site

infection, sepsis, prolonged hospital stay lead to higher medical costs.

This study is about the prevalence and risk factors of diabetic nephropathy in
community hospital in Chachoengsao province (Category F2 — 30 hospital beds). The results
can be applied to management for type 2 diabetic patients in order to determine the risk

factors and prevent further complications.

Objectives

To study the prevalence and risk factors of diabetic nephropathy in type 2 diabetic
patients at Bangkhla hospital during 2015-2020.

Study Participants

There were 3,213 patients in total who were at the age of 18 and above, diagnosed
type 2 diabetes and visited Bangkhla hospital during 2015-2020. Patients who were defined
by ICD-10 (International Classification of Diseases 10th Revision) : 112, N12, N206, N390, M32,
M3214, Q600 and Z940, which are hypertension due to kidney disease, tubulo-interstitial
nephritis, nephrocalcinosis, urinary tract infection (site not specified), systemic lupus
erythematosus, unilateral renal agenesis and kidney transplant status respectively, were

excluded from this study.
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Diabetic patients older than 18 years old whao
visited Bangkhla haspital during 2015-2020

Exclusion criteria

IC0-10: 112, N12, N206, N290,
M32, M3214, Q600 and Z940

Diabetic nephropathy

* ICD-10: E112, E122, E132, E142
* UACR 30-300me/g with diabetic retinopathy (ICD-10: E113)
* UACR > 300 me/e

l l

Prevalence of diabetic nephropathy Risk factors of diabetic nephropathy
in type 2 diabetic patients at in type 2 diabetic patients at
Bangkhlz hospital Banakhla hospital

Diagraml: Eligible criterla and study process

The sample size was calculated using the estimating population proportion formula,
given the level of significance as in previous study conducted in 2011, the prevalence of
diabetic nephropathy in 877 type 2 diabetic patients in out patient department is 37.2%.

After calculated, the sample size is at least 162 participants.

Data collection

This study was based on data from electronic medical records of Bangkhla hospital.
All records of type 2 diabetic patients who visited Bangkhla hospital were retrieved from
hospital information system (HOSxP). This study defines diabetic nephropathy in type 2
diabetic patients as those who were defined by ICD-10: E112, E122, E132, E142 or urine
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albumin creatinine ratio 30-300 mg/¢ with diabetic retinopathy (ICD-10: E113) or urine
albumin creatinine ratio > 300 mg/g. General information, including gender, age, healthcare
coverage, underlying disease, alcohol drinking, smoking habit, blood pressure, body weight,
height, body mass index, lipid profile (total cholesterol, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C) and triglycerides), non HDL-C, fasting

blood sugar level, HbAlc level was also reviewed.

Data analysis

After checking the accuracy and completeness of the information, data were
recorded in the statistical package for Social Science SPSS 22.0 for Window release, Social
Science Data Service, University of California, Davis), and then results were sent out from the
finished statistical analysis program. Statistical analysis calculated the frequency and the
percentage of the samples’ demographic data. Demographic data used descriptive statistics
such as ender, age, healthcare coverage, underlying disease, alcohol drinking and smoking
habit. Continuous variables, including blood pressure, body weight, height, body mass index,
lipid profile, non HDL-C, fasting blood sugar level, HbAlc level were calculated into number,
percentage, average, standard deviation, and maximum and minimum values. The binary
logistic regression method was used to find the prevalence and correlation of the factors
that contributed to the disease. After that, the confounding factors were eliminated by
means of multiple logistic regression analysis to find the relationship of factors. It was

assigned a 95% confidence interval (95% Cl) and a P-value <0.05.
Results

A total of 3,213 people were diagnosed diabetes. There were 807 patients with diabetic
nephropathy. The prevalence of diabetic nephropathy at Bangkhla hospital during 2015-2020
is 25.12%. 47.94% of patients with diabetic nephropathy are male. 43.81% are female. There
were 236 patients younger than 60 years old with diabetic nephropathy. 571 patients or
32.85% are older than the age of 60. The median body weight + interquartile range is 63+17.
When considering BMI, 26.63% of people with BMI > 23 kg/m? have diabetic nephropathy.
49.87% are current or ex-smoker. 50.45% drinks alcohol. When categorizing systolic blood

pressure into below 130, 130-139, 140-159, 160-179 and above 180, the numbers of patients
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with diabetic nephropathy are 18.48%, 23.8%, 32.87%, 37.59% and 41.46% respectively.
When categorizing diastolic blood pressure into below 84, 85-89, 90-99, 100-109 and above
110, the numbers of are 24.08%, 24.69%, 33.22%, 33.78% and 35.71% respectively. 34.69%
of patients with diabetic nephropathy have wide pulse pressure. 40.29% of patient with high
triglyceride level (> 150 mg/dL) have diabetic nephropathy. 23.18% of patients with
abnormal HDL level (male < 40 mg/dL, female < 50 mg/dL) have diabetic nephropathy
while 16.02% of patients with normal HDL level (male > 40 mg/dL, female > 50 mg/dL) have
diabetic nephropathy. 37.38% of patients who have LDL level higher than 130 mg/dL have
diabetic nephropathy. The mean + standard deviation of HbAlc level was 7.38 + 1.94 in
patients with diabetic nephropathy. 52% of patients with HbAlc level higher than 7 mg%
have diabetic nephropathy. 43.79% of patients with HbAlc level lower than 7 mg% have
diabetic nephropathy. 46.86% of patients with fasting blood sugar level higher than 130
mg/dL have diabetic nephropathy.

When controlling confounding factors including age group, body mass index, systolic
blood pressure, and HDL level, factors associated with diabetic nephropathy are being older
than 60 years old, BMI > 23 kg/m?, systolic blood pressure higher than 140 mmHg and
normal HDL level. Being older than 60 years old was 3.33 times more at the risk of diabetic
nephropathy than those who are younger (95% Cl 2.218-4.999) p-value < 0.001. People who
are overweight and obese (BMI > 23 kg/m?) have a greater risk for diabetic nephropathy
2.468 times than those who have BMI less than 23 kg/m? (95% C| 1.308-4.657) p-value 0.005.
Having normal HDL level (male > 40 mg/dL, female > 50 mg/dL) is at lower risk of diabetic
nephropathy 0.652 times than those with abnormal HDL level. Having systolic blood
pressure 140-159 mmHg was 2.091 times more at risk of diabetic nephropathy than those
who have SBP lower than 140 mmHg (95% Cl 1.272-3.437) p-value 0.004. Having systolic
blood pressure 160-179 mmHg was 2.62 times more at risk of diabetic nephropathy (95% Cl
1.337-5.137) p-value 0.005. Having systolic blood pressure more than 180 mmHg was 4.436
times more at risk of diabetic nephropathy (95% Cl 1.461-13.473) p-value 0.009. In
conclusion, having systolic blood pressure higher than 140 mmHg has a greater risk in

diabetic nephropathy in dose-response relationship.




XX

Discussion

From this study, it was found that the prevalence of diabetic nephropathy in Bangkhla
hospital in the period from 2015 to 2020 was 25.12% in 3,213 patients. Multivariate analysis
of factors associated with diabetic nephropathy was investigated when controlling factors of
age group, body mass index, systolic blood pressure, and HDL level, patients older than 60
years old have greater risk for diabetic nephropathy 3.33 times than patients below the age
of 60. Being overweight and obese are at risk of diabetic nephropathy 2.468 times comparing
to people with normal BMI. High systolic blood pressure increases the risk of diabetic
nephropathy. The two principal and reversible risk factors for the development and
progression of nephropathy and retinopathy are blood glucose and blood pressure levels.'
Obesity and diabetes both promote a low grade inflammatory state and are associated with
infiltration of microphages into the kidney. The infiltrated macrophages, in turn, become a
source of a whole host of proinflammatory mediators such as tumor necrosis factor-0t (TNF-
), interleukin-6 (IL-6), C-reactive protein (CRP), monocyte chemoattractant protein-1 (MCP-1)
and macrophage migration inhibitory factor. In addition, visceral fat release adipokines such
as adiponectin and leptin into the circulation which also play a role in the patholhysiology
of renal injury. Apart from adipokines and inflammatory mediators, vasoactive peptides, such
as angiotensin Il also contribute to obesity- and diabtes-associated glomerulopathy.®?*
Hypertension is probably both a cause and effect of diabetic nephropathy. In the
glomerulus, an early effect of systemic hypertension is dilatation of the afferent arteriole,
contributing to intraglomerular hypertension, hyperfiltration, and hemodynamically
mediated damage. Renal responsiveness to the renin-angiotensin system may be abnormal
in the diabetic kidney.”* Elevated systolic blood pressure further exacerbates the disease
progression to proteinuria, nodular glomerulosclerosis and tubulointerstitial injury and a
decline in GFR.?? It is well established that poor metabolic control is critical in the etiology of
diabetic nephropathy. Nephropathy is uncommon in patients with HbAlc consistently < 7.5-

89%. 2324
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Conclusion

A total of 3,213 diabetic patients participated in the study, and 807 were diagnosed
with diabetic nephropathy, 25.12% of prevalence. Risk factors of diabetic nephropathy are
being older than 60 years old, BMI > 23 kg/m?, and systolic blood pressure > 140 mmHg

while normal HDL level is a protective factor.

Suggestion

According to the research, having systolic blood pressure higher than 140 mmHg has
a greater risk in diabetic nephropathy in dose-response relationship. Appropriate blood
pressure control should be considered when treating diabetic patients. They should be
informed about modifiable risk factors to help prevent the development and progression of

diabetic nephropathy.
Limitations

1. The analyzed data were retrieved from the hospital information system. Some

information may not be recorded or missed in the hospital system.

2. Cross-sectional study cannot explain cause-effect relationship, they can only be

explained in relation to each factors.

3. For electronic medical records in each hospital visits, it depends on the individual

doctor, resulting in a large amount of missing records.
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Satko SG wavAny (2002) AnwHUIeLUIMIIUYIIReNSiu-01Siu 211 5798 910 66 ATEUATY

wud 60% vasrthelsalnanniumnu duseifaseunsiveslsalaainiuimiy



UNdl 3 : A5AEUIUIIY (Research methodology)
3.1 3UuUUN19238 (Research design)

MsfinwBeUsuna (Quantitative study) kUU retrospective study fen1sAUTaLaLUY
AnYI19 (Cross—sectional study) WiefnwmiAuYn (Prevalence) wazladadunus (Associated

factors) son1siinlsalaaniuIniny
3.2 UsEnsuazngun e84 (Population and sampling)
3.2.1 Uszvnatunng (Target population)
ﬁﬂaabmmmm%ﬁmﬁz funfnaunissnendisn uneedn Tl w.e.2558 - 2563

wnaeilun1sAndannguuszynnsuniinisfine (Inclusion criteria)

1. fihefilorgunnnii 18 ¥

2. fheildsunmsidadeuvueied 2 Taouwnd fdeyaduiinlunvseu

3. fthelsaumuviind 2 Afnwlulsmeiuiauised suneundt Sminagidamns
a. \Fudeyaduaelsaummmeiiniiz A¥nwilulsmerunauisedn faus n.e2558-2563
3.2.3 nainsfaianguagaanainlasenis (Exclusion criteria)

1. ghglsaiumnuriled 2 Mhidnansenadtesvselaanzluyslou

2. gtheniangladenananvndu aun lsarnudulaings lsaungiinues lsainwely
SEUURA9) (systemic infection) lsaRaassuunaiaul@d@nydruuug maiease 1samnin
(sout) 3aszAUNIAgSAtudangs lasusuivinngu NSAIDs lulsedn fuaiiels (renal

G a 124 =l gj dl [~4 1 o a & =3 % yd‘ 1 U 1
mass) anas w3eillataies Neiluiuanidavieiduluniends gardaUgnatels
3.2.4 YUINAIDENY

muvameglagldgasinadmiviiessideyages  mMsUssunamdndnlulsenng
1 ngu (Estimating population proportion) Tl 2554 N1s@NWILUUARYINBIHUILUIMINIWTAT
2 Mnsuusmsluunungheuenvessn ludseindalng 1 877 918 wudanuynvesUieidilse

laaniumau egi 37.2%

Al P = 0.372 (a1nAUYNVRILIALAINUINITL)
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d #o 20% ¥4 P l& 0.05 x 0.372 = 0.0744 AuLFosiu 95% laen Z = 1.96

2
n=—P(1-P)

n = 162au

3.31A30sdaT7usMdaya (Tools)

3.3.1 InsAnndlefoaunsniny
3.3.3 TUswnsu SPSS statistics
3.3.4 AOUNIADS

3.3.5 lUsunsu Microsoft Excel

3.3.6 1UsKn34 Microsoft PowerPoint
3.4 35AL1UN15338 (Research process)
N. NMIUUINFUNBYININSAN Y kagnITUITNITINYIMTONTANTUNTITEUTEVIN AN

Usgynsfildlunisfnwmesall loud nquussvnsgiaenlasunsitadennunmdindulsaumnu

'
v o

yip?l 2 Tulssngruiaueedy snnevaa JwminasiBans el seunsigide Amueli

WSIUNNSANYITINUIU 162 AU
9. NFINNAVDINTTIVY (Outcome measurement)
Outcome N1ABINNTIN AD

LenuynvadlsalnainuinulugUisiumaueiied 2 1l5sang1uiauneadn 8.u09aa0 a.

QLTINS

2. Yaduidedlsalaanniumulugthsuniueiiaf2 15me1uiauena 9.u19aa0 .

ULTUNT
A. ANFIAAAINANE

MsInagelsalaanuIvulgN9 fadl

1. #529NUNME macroalbuminuria MEINSIINUAT UACR 11nNn71 300 UN./N3U 989



creatinine

2. 15991V microalbuminuria uNganTIANUAT UACR 30-300 Un./NSU 984 creatinine

U MI999MINU diabetic retinopathy

3.5 n13iiusIusIndoya (Data collection)
Y = ' @ v
Tunseunsnauiudeys

1. Uszanu we.swunee  Welimsuinguszasdresn siiusiusindeyavesnisany

warvoayy N sivdeyaannyssieuiiisvedsameiuia

1 a v

2. fvuasisuddelufununudeyaiilsmeiviavead  dunsuned1  Jwin

asildans laed we.swuned Wudussaunuazsineanuasain lnenudeya

]

a = a ¢ = v Y] & ¢ a s
NNYTLLUYUTILTUTEUUABUNILFDT @Qm@llﬂﬁﬂ’] Y LUuIV\IaﬂaiJWQLmai

3.6 MyATIEnidaya (Data analysis)
- ATIVHOUAUYNABILATATUNIUYDIVBYA

- wlaslnateyanladsfamugiionsassianeiould wearuazainlumsiuiindeya

a o '

- idayaluinsendayan1eadin wankaud MunASesazvaslayadnumeUsEyIns

1 o 1

ﬂ?}:NghE]EJ’N UIFUDAIYNITUTIYNEUTENDUMITN LLNUQﬁ%%E]LLNuﬂWW

aa a

£ ay v & <) ¥ a 2 a (3 1
- ‘UE]lIﬁ‘VliG]llTﬂ’]ﬂ case record form Hudutaualdausue asien Ingloanmganssan

Y Y
Y

(descriptive statistics) e $1uau Jovaz Anads drudetvunnnsgiu mgega Asan Ssegiu
w38 AidesEnineadelng

- MyIATsLaztady 195 univariate analysis WUU binary logistic regression Jums
yewdusiusveslsalanumlugtisumnusiied 2 Auiladedug Mnduidn
confounding factor #e38n153mszsigne Multiple logistic regression e AudURUSY8

J998L88999na17 WeMRUAANUBIUNSBEaY 95 (95% confident interval)



unil 4: nan1IAs1ERdaya (Results)

[ [y

ffdnsnafodomn 3213 au Tugaed nem2558-2563 nwuglésunsitedeidulsalaan
Wi 807 A Anwduarugn 25.129% Wuwewe 1,305 au dadu 47.94% Wumendgs 2,020
A Anwdu 43.81% sndheildsumsitadodulsaumiusind 2 damn §iildsunsitededu
Tsalanwwniuiiengtiesndn 60 U sy 236 au Aaidu 16% wagil 571 519 We 32.85% o7y
faus 60 VAuly ilefinsanmudaimanionudt faunesgiudu 24.79 + 2606 fUwildsy
meitadelsalnnnumuasineiiuse Rguunivtediguuyvdey  fdunu 580 au Aadu
19.87% wazgilsiiaoguyns fdwnu 2524 au Andu 47.69% gildsunmsitadelsalaainiumiu
waztAefiUsyIRRugs o 559 au Andu 50.45% wazdiliineiugs T1uau 2539 au Aaduy
4756%  fhefildfumitedelselanniumuazimanuslainlunaenideaunsaeiiila
Jui eglutasiinit 130 Tadilumsusen ¥19 130 fs 139 HadwnsUsen ¥ 140 fa 159 Taduns
Usen 23 160 19 179 fadiunsUson uazoglutaaiaus 180 fadmsuson (usily S 246
AU 184 AU 239 AU 103 AU LAy 34 Auauasu Aedu 18.48% 23.8% 32.87% 37.59% uay
41.46% snuddu  fheldzumsitaselsalannummiunasimeuduideasmanuazstilaries
ansranes agflutisiingn 85 dadumsusen ¥ 85 fa 89 HadwasUsen H29 90 A1 99 Hadwns
Usen 929 100 f 109 fadiunsusen wazaglutaiaus 110 dedwnsusen iudily s 246
AU 184 AU 239 AU 103 AU LAy 34 Auauasu Aeldu 18.48% 23.8% 32.87% 37.59% uay
41.46% mudiy gueldunsitedelsalanniumiu idawemasrswosmiudulaisluase
Fonunswaiziivaladudh war eududensmgavarinlaviesaseaned egludismnnnit 50%
yasmnusuladinlunasndonuasaziivilatud fwou 213 au Andu 34.69% uaveyluta
25-500% vesmusiladisluvaendonunwauziiiladusiidnny 571 au Aalu 25.30% uazor

o

Turatieenin 25%veimnusuladinlunasndenwnsvasniladusn 1311u 4 audady 21.05%

LY a o 1

Yvay Yo aa v & A Y a ' ! a aa
QWI@SUﬂ’]‘i’J‘UQQ‘UL‘U‘L!Iiﬂl@ﬁ]’mL‘U'Wi’J']‘L!‘V]lIﬂ’ﬁSﬂUi?JiJuvLﬁ]ﬁﬂaL?j@liﬂmﬂLLm 150 4aanNIUADLAYART

pmid )}

[

AU 224 AU Aol 40.29% uwazilAszaulvtiulasnawelsadinin 150 fadnsusiolndans i

A 272 au Aol 34.92% gilasunisitadedulsalaannuvuiniiaseauluiuesiveast

[ a a o 1

Tuszauun®@ (wavedladue 40 dadnsudeln@ans wazluwandasie 50 Jadnsusoindans )

mid)}

'
I 1 [ 1 a 1o

1 79 au Ay 16.02% LLazmwmmulﬂJﬁuLa%ﬁLLaaazﬂuﬁzé’uﬁwmwﬂﬂm (A8 ARG

a S o

N1 40 fadnSusoindans wazlunamrguiAiiinid 50 fadnsuseindans ) d9wam 83 Au Andu

| [y

23.18% galesumsitadeidulsalannummnundamssauluduieafiveansud 100 Tadniusie
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ABANT TP 253AU AU 36.09% waziiAnsyeulusiuleadioasinil 100 Naansusolndans

—

I [y

fdman 171 aw Aadu 38.95% dildsunsitaduilulsalaanuimuindiasgivleduuewesd
LRARILE 130 HadnsudoLadans denuin 271U Ay 37.38 % uwazdesesulusiuuouesine
af1nNI1 130 Jaansudawdans da Ul 182 AU Aswdu 39.82% Q’ﬁléﬁumﬁﬁaﬁfalﬂubﬂimmﬂ
lwnundmsesuilulnatueTudaws 7 Jadndusown@ans deuwin 78 au Anlu 52% waziian
sesudlulnaduafudiinin 7 Taansusawndans d91uia 141 au Acdu 43.79% ALASUNTS
aa (Y] < Ao qoj [ 5 1 a a o 1 aa a o

Fdudulsalaanuinundlaiimanaiene1mIsiaws 130 Jadnsumawdans Jeuim 1793
Ay AU 46.86% wazileszsudlulnaduaiudsinin 130 fadnsusow@ans 31Uy 1447 Ay

A 8 o

Aoy 45.45% falasunsitadedulsalannumanundamfydunas 20 Tadnsusiendans &

Awan 244au Anndu 92.42% wazdiansgauledusini 20 Tadnsusiewndans d91uin 54 A A

W 75%

Table 1. General characteristics of type 2 diabetic patients, Bangkhla hospital, 2015-2020

No Yes
n(%) n(%)
Gender
Female 2591(56.19) 2020(43.81)
Male 1417(52.06) 1305(47.94)
Age_group
Ween3140 155(73.46) 56(26.54)
41-60 1981(66.95) 978(33.05)
11nN1 60 1872(44.97) 2291(55.03)
bw
mean+SD 57.3+27.12 61.23+22.47
height
mean=SD 155.78+26.48 159.92+11.51



Table 1. General characteristics of type 2 diabetic patients, Bangkhla hospital, 2015-2020

No Yes
n(%) n(%)
bmi_group
<185 698(65.91) 361(34.09)
18.5-22.9 819(51.93) 758(48.07)
23.0-24.9 536(46.05) 628(53.95)
25.0-29.9 1148(52.3) 1047(47.7)
>=30 519(56.85) 394(43.15)
smoking_gr
Never 2769(52.31) 2524(47.69)
Ever 583(50.13) 580(49.87)
drinking_gr
Never 2800(52.44) 2539(47.56)
Ever 549(49.55) 559(50.45)
Systolic blood pressure (mmHg)
<129 1085(81.52) 246(18.48)
130-139 582(76.2) 184(23.8)
140-159 488(67.13) 239(32.87)
160-179 171(62.41) 103(37.59)
>= 180 438(58.54) 34(41.46)
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tg_group

<150
>=150
hdl_gr

Female<50

Female>=50

Male<40
Male>=40
ldl_gr
<100
>=100
nonHDL_gr
<130
>=130
hbalc_gr
<7
>=7
fbs_gr
<130
>=130
bun_gr
Normal

Abnormal

507(65.08)

332(59.71)

227(60.37)
253(65.54)
77(61.11)

186(60.19)

268(61.05)

448(63.91)

275(60.18)

454(62.62)

181(56.21)

72(48)

1737(54.55)

2033(53.14)

18(25)

20(7.58)

272(34.92)

224(40.29)

149(39.63)
133(34.46)
49(38.89)

123(39.81)

171(38.95)

253(36.09)

182(39.82)

271(37.38)

141(43.79)

78(52)

1447(45.45)

1793(46.86)

54(75)

244(92.42)
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s

Wevin15ILATIZY binary logistic regression il 95% confidence interval (Cl) 1i93LA57Y

[
a = v A

fudsiAea (univariate analysis) wu31 egiiindw dvllinanie nsilulsanudulaiings A

[y

Wlaslunasadenunsuusivladum wagarseauluduesines A1gawes BUN Tngangiunnnii

(o))

0 U denudswiomafalsalaatnumvnu 2.164 wih dewSsuiieuivetgiitdesndt el

e

udARyeEdiA( OR = 2.164 95%CI = 2.569-3.049) Wefinnsandwiananiesefugs (Fuunane

>23Kg/m?) fimnuidssnenisiinlsalaanniuiminy 1.42 wih WelSeuiisuiuastiuianiesssua

o w

(Fetlnane <18.523Kg/m?) aeneiliudAyv1eadi( OR = 1.42 95%CI = 1.089-1.852) mailulsa
GPRHIaMBV R fanudssanisiinlsalaanuiriny .87 WeawSeuisuduauiliidulsa

Auiuladings agaiitdudAynieatia (OR = 1.87 95%Cl = 1.576-2.219) Aadudulainlunasn

deoaunswaeilatuimlusedugs  (lawe 140 fafwesusen)  danuidswionisiialsalaly

TSAUNNUANLINTY toeTud9mnuausans 140-159 faawnsusen danuidsssanisiialsale

o w aa

PNUIMIY 2,16 Wi dlaiflsuiuAduessediuausy (SBP<129mmHg) egnadiifuddnymeadn (
OR = 2.16 95%Cl = 1.755-2.658) wazlurramnususiaus 160-179 fadwnsusen daudeese

mMsiialsalaInuny 2.657 Wi WefisuiuamuesseAuAusl (SBP<129mmHg) el

v o w

YodAYN19aas (OR = 2.657 95%Cl = 2.006-3.518) wazlugremusudaus 180 fadwnsUson i
audssen1sAnlsalaaniumy 3.124 W1 dleflsuuAsvesseiuausy
(SBP<129mmHg) aeeiitiudftyneadifl ( OR = 3.124 95%Cl = 1.971-4.952) Angavesszaulugiu
oviea ( wmaedados 40 dadnudewndans LLaﬂuLWﬂﬁ@Q(ﬁlgx‘lLLﬁi 50 HadanJusoLAPans) an

a

ANULELIRDNISIARTSALAINUIMINY 0.632 Win WasuduaeinIung (wasnedaieinin 40

[y 1 o w

Hadnsusowndans wazluwaAngna1siinga 50 dadniuoln@ans) agelitedAgyn1eaia ( OR =
0.632 95%Cl = 0.448-0.892) (la#ia15641ANE9v09 BUN (faus 20 dadinfuseindang) dnnuidesie
naAnlsalaaINuImIIL 6.061W1 Wetsuiuammiaes BUN (deani 20 dadnsusioindans) oens

a v Y

AudAN19806 (OR = 6.061 95%C| = 3.355-10.95)

<

12



Table2. Univariate analysis of factors in diabetic nephropathy in type 2 diabetic patients

No Yes p-value Crude OR 95% Cl
n(%) n(%)

Gender

Female 2591(56.19) 2020(43.81) 1

Male 1417(52.06) 1305(47.94) 0.771 0.976 0.83-1.148
Age_group

weeni1 60 Y 1239(84) 236(16) 1

60 T Fuld 1167(67.15) 571(32.85) 0 2.569 2.164-3.049
bw

mean+SD 57.3+27.12  61.23+22.47  0.528 1 0.999-1.001
height

159.92+11.5

mean+SD 155.78+26.48 1 0 1.01 1.006-1.014
bmi_group
<185 313(79.64) 80(20.36) 1

18.5-23 514(71.49) 205(28.51) 0.003 1.56 1.163-2.094
>23 1411(73.37)  512(26.63) 0.01 1.42 1.089-1.852
smoking_gr

Never 2769(52.31)  2524(47.69) 1

Ever 583(50.13) 580(49.87) 0.276 1.1 0.926-1.307
drinking_gr

Never 2800(52.44)  2539(47.56) 1
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Ever

Systolic blood pressure (mmHg)

< 129

130-
139

140-
159

160-
179

>= 180

tg_group
<150
>=150

hdl

Male<40, Female <50

Male>=40, Female >=50

dl_gr
<100

>=100

nonHDL_gr

<130
>=130
hbalc gr
<7

>=7

549(49.55) 559(50.45) 0.117
1085(81.52)  246(18.48) 1
582(76.2) 184(23.8) 1.378
488(67.13)  239(32.87) 2.16
171(62.41)  103(37.59) 2.657
43(58.54) 34(41.46) 3.124
507(65.08) 272(34.92)
332(59.71) 224(40.29) 0.995
275(76.82) 83(23.18)
414(83.98) 79(16.02) 0.009
268(61.05) 171(38.95)
443(63.91) 253(36.09) 0.196
275(60.18) 182(39.82)
454(62.62) 271(37.38) 0.242
181(56.21) 141(43.79)
72(48) 78(52) 0.142

14

1.14

0.004

<0.001

<0.001

<0.001

1.001

0.632

0.789

0.814

0.968-1.344

1.11-1.71

1.755-2.658

2.006-3.518

1.971-4.952

0.721-1.391

0.448-0.892

0.551-1.13

0.576-1.149

0.667 0.388-1.146



fbs_gr

<130 1737(54.55) 1447(45.45) 1
>=130 2033(53.14) 1793(46.86) 0.038 1.186 1.01-1.393
bun_gr

Normal 18(25) 54(75) 1

Abnormal 20(7.58) 244(92.42) 0 6.061 3.355-10.95

PNUUTEAIUANMILUTBULEIINNTIATIZIANEMLUT ¥Se multivariate Lagihtaya
YoagUrelu I unidadedneg  udeseinindy  Wwemauduiusvesadeidessienisiinlsale

PNUIMNY @1U1508AMLUSTUNIY TSI uTadesdesmanisialsalnnuImnuy wu

'
o w a A

Anuduiusvesdifeidssegdiduddgmeataseninmsiialsalaluddisiumnuriiaiass  fu

o

'
= a

218717nn31 60 U danudsswion1sfialsalaanuiviaiy 3.33 wih dawisuivengivesndn 60 U

o v aa

ogefitfodndiyneafin (OR = 333 95%CI = 2.218-4.999) efiansan Aszfugeesiuiiinanis (

ftiunanie > 23 kg/m?) dannuidsssenisiialsalaanniuiiiu 2.468 wi Weafisuiudutuaanie

o v

sediudn( fyflananie < 18.5 ke/m?) egalitedfynnsada (OR = 2.468 95%Cl = 1.308-4.657)
wazenudulafislunaendonunmneiiiiladuiilusedugs (faud 140 fadwasusen) danw
Fosremainlsalalulsaummmaidisuniy Tnglutisnnusudoud 140-159 dadwnsusen Sl
deasenaialsalannuimiu 2069 wh WedeusuAsvesssiuanuiy (SBP<129mmHg)
pYNltyd Ay 1eaia ( OR =  2.069 95%Cl = 1.272-3.437) warlugasmuduiaus 160-179

a a IS = ! a | ~ ) LY 1 ° 2 o/
HUaaunsusan llﬂ'ﬂllLﬂEJ\W]E]ﬂ'ﬁLﬂ@Iﬁﬂlﬁ]f\]’]ﬂLUTw’Nu 2.62 M1 LUBNYUAUAINNYDITEAUAINUNY

[

(SBP<129mmHg) agaditudAgn1sana ( OR = 2.62 95%Cl = 1.337-5.137) uazlutieaueu

Aae 180 Hadwmsusen denuidsanani1siinlsalaanniuInine 4.436 win Waiguiuaeives

o w a 1

FTAUAIIUAU (SBP<129mmHg) a8 siltiudnAgneana (OR = 3.124 95%Cl = 1.461-13.473) A4

Y

a a o 1

vosszaulviuevinea (nameilang 40 dadnsusondans uarlumandgedaus 50 Jadniuse

WATAAST) AaRAMULELIRADNISHAALSALMAINWUININY 0.652 Win wiatfguniuAmInINung (wewnedien

'
[ Y [

AN 40 daansuseladans uazlumwendgadaiainil 50 Jadnsunsladans) ogsdtodAgynig

<

a0 (OR = 0.652 95%C| = 0.449-0.947)
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Table3. Multivariate analysis of factors in diabetic nephropathy in type 2 diabetic patients

Diabetic Crude 95% Cl p-value *Adj **95% Cl p-
Nephropathy OR OR value
No n(%) Yes n(%)
Age group 1 1
(years)
< 60 1239(84) 236(16) 2.164  2.569-3.049  <0.001 333 22184999 <0.00
1
>= 60 1167(67.15) 571(32.85)
BMI (kg/m2)
<185 317(79.64) 80(20.36) 1 1
18.5-23 514(71.49) 205(28.51) 1.56 1.163-2.094  0.003 1.963  0.99-3.893  0.053
> 23 1411(73.37) 512(26.63) 1.42 1.089-1.852 0.01 2.468  1.308-4.657  0.005
Systolic blood pressure (mmHg)
<129 1085(81.52) 246(18.48) 1 1
130-139 582(76.2) 184(23.8) 1.378 1.11-1.71 0.004 1.261  0.764-2.081  0.365
140-159 488(67.13) 239(32.87) 2.16 1.755-2.658  <0.001  2.091 1.272-3.437  0.004
160-179 171(62.41) 103(37.59)  2.657  2.006-3.518 <0.001  2.62  1.337-5.137  0.005
>= 180 43(58.54) 34(41.46) 3.124  1971-4952 <0.001 4.436 1.461- 0.009
13.473
HDL Level (mg/dL)
Male < 275(76.82) 83(23.18) 1 1
40, Female <
50
Male >= 414(83.98)) 76(16.02) 0.632  0.448-0.892  0.009  0.652 0.449-0.947  0.025
40, Female
>= 50
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unil 5: aAUseuazagUka (Discussion & Conclusion)

5.1 anuUsaeea (Discussion)

nMsfnwinuinanugnvedlsalaanuinululsmeiviavieditugal 2558 A

2563 fwiiiusevay 25.12 lugUle 3,213 518 Wevmslaseivaiemuuslaefnmuussuniu

a

panll wud nauegNiuInnd 60 U dvtinaniy wazseau anusulafindalndn dwasanisinlse
laanwmu fihediflenguinnin 60 Timnandssdelsalaainuminuunnniigieidengmnii
60 i1 3.33 wih msiiminiduwasdulsesuiianudsselselaanuimu 2.468 wih Wewleu
fuauidAdynameUnd mnudulafindalndngeiiuaudssdelsalaninumu Jadeides
winaosUsznsiausautlldiiedostunsiamuvedselawaslsaveussamaiosssuimaly
Fonuazszsumudilain®  lsadauwazlsaumuiaeslsaildwalifnnssuiunmssnaulula
uaziiadesiunsunsnduveauualasatilululs  uuelasvhafignunsn@unaneiduaznaneidu
proinflammatory mediator %4 tumor necrosis factor-O (TNF- @), interleukin-6 (IL-6), C-
reactive protein (CRP), monocyte chemoattractant protein -1 (MCP-1) Wag macrophage
migration inhibitory factor venaniflusiulusrsnedlaes adipokines U adiponectin ta
leptin Wngnslvaiou dedsdunumlumsiAemedaninlunsviiansla uenimilearn adipokines
wag inflammatory mediator Wa3 vasoactive peptides wu angiotensin Il fadlduyinluiia
slomerulopathy fiduiusiulsagrunagisaunmnu®® mmé’u‘laﬁmqqmm‘t“]ulﬁﬁgqml,ml,t,azma
yaslsalpiniumu  Tuglomerulous  sansenulusyezEuduvesnimsuladingslusyuuionis
yereviaendeniiiisades deddnshliAnanusladinludesiosgs dwalimsnsesnnifvluuas
mudemeiiinannisivadewesdon nsmevauewwetlaseszuusiutesdlomuiuenafiaund
Tufthelsalaanummu? arwdulafindalnaniiiiugedu uaznisanasues GFR vildmsgnany
vodlsaduinntu  dlugnmsiilusiuiiluliaanns nodular  glomerulosclerosis V3o
tubulointerstitial injury 16?2 miﬂ’m@m’mmwawﬁﬂmﬂﬂaﬁammaﬁﬂﬁﬁg%ﬂiﬂlmmmmm’m

waglsalparnuuivuinldnulugtieian HoAlcludie <7.5-8% egaasinaue®

5.2 @3Una (Conclusion)

Aslumunmaeauddlumsfnwiduiy 3,213 wag 807 euldsunisiiadedn

Dulsalaanuumnudaduaugn 25.12%  Jadedeswedlsalannumniuiie e1giiuninnil 60
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Yamutulanie> 23 nn. / 9.4, kazAnuaulaiedaledns 140 uy. Usen Tuvaensysu HDL Und

Wutladadesiu
5.3 9931NAVBIN1573¢8 (Limitation)

1L dayaiiaeilanunnssuvansaumevadlsmeiuia  Jeyauisegiealigniuiinvseinig

JuinAntuszuulsanenuiale

2. Msfinwniednvsliaiunsnesuiennuduiusvems - nald wieSulelaemizamnuduiusiu
wiazUadeivingy

1%
[

3. dwiunvssdoudidnvselindlunsidisunisinululsmeuiausasaSsueg fuunndusazay

ANalriusEIRnN1TSN Mg LI ULN
5.4 Yarduanuy (Recommendation)

PNNaNTIRENUINsianuiulafindaladngnit 140 HadwnsUsendanudusialsale
PMNUIMIURVUANUFURUS  dose-response relationship  Tun1s$nwgUsumIuAITHaT s
msmuanANuiulaialivinzay  tiemsiisuidaieiiuladedediansauiudeuls e

BIUAANTITWAIUN LLﬁ%ﬂ’]’ie’jﬂa’anUENIﬁﬂvLG]‘\]']ﬂLU']Vi'J’Wu
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1A59919715398 (Research Proposal)

1. FalAsINg

(mwlne) enugnuazdadeidsedsalannumnuluddieuueiai2  Isameiuiauns

AAT 9.UNART 2.22LTWNTT

(Mw199nQw) Prevalence and risk factors of diabetic nephropathy in type 2 diabetic

patients at Bangkhla hospital, Bangkhla district, Chachoengsao province

2. @19139¥19N1NN1599¢
J8UIAINY (Epidemiology)

nYAnSNILasYUYY (Military and  Community Medicine) uaz  81g3¢Nan3

(Internal Medicine)

3. 3% {iTesuuaziivinm
3.1 {33
%o UAN. SNy AU JUVIL
AU TniFeuunndnmstuda 6 Ineduunnemaninsrasngindn

A0UNARsD  INYIFLUNVEMARSHITINNAT 315 QUUTIVID  WATIUNT NN

10400
Inséwdt 084-1841531
duua minkratchi@gmail.com
2. {3
fo uen. udm 1asala
AU fni3susnmgnmsduda 6 Inendounnemansnazasngund
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[

W.0. WAL51Y TS
FIMNAAIYWIYANANSNITLAE YUY AN Ph.D.

AAIVIIVAEATNVITUALYUYU NBINTTANYT INIRLUNNEAARTNITUN

315 0.57%38 WU WATIUNT NFIMNE 10400
02-3575541

02-3545343

r_rangsin@yahoo.com

1.0, yaming dndyaanind

9191580V NIYANAN NSRS YUY

AAYVUIYAIAATNTRASYUYY NBINTTANYY INEIFEUNNEAANT

315 0.57%30 WU WATIUNT NFIMNE 10400

ns@Enn

A

085-9545955

countryside.physician@gmail.com

3.0, MIANANT NIAWUS
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mailto:countryside.physician@gmail.com

FLVUE  ©191TENIAIY VAR SV THAB YUY

AnunAnsie AAYNIYAIFRTNTUALYUYY NBINTANW I eUNNEAENS

WILNINONET 315 0.59970 wUIVRNYIIN LUATIBNT NFUNNY 10400
Inséwd  084-8066765

dua Bank.pongpisut@gmail.com

4. 53LIAMNINITINY
U 7 AUy Judga 4 nanau 2563

5. #@01ufiinn1539e

1SINEIUIAUNAAT BHNBUNAAT JINIARLLTINT
6. ANUFIAYVRIUYINILVIINITIY

ﬂzymimhi?wiaéa%’q (Non-communicable disease) L‘fluﬂzgmmqmmimqﬁuﬁﬁﬁ ARV
Uszndlne madediniaualulssndlneinnnd 70% Samgunanlsalifadeisesdui
Tsawmu! deyannnisdinaguamdszesulnelnensnsiasnenienssdl 5 (NHES V) wuaa
ynvaslsuvmululssmdlnglugiidongdus 15 Pouluifinduan 6.9% luln.a 2552 0y 8.9%
Tul n.7.25572 fhaumnuiiliamsomuaussduthmalduarbildsumsdnudifiisme 019
dwwaidefidfnysoguaslaseoraviliiAnanzymwanmazanzunsndeu 1wy lsan lsala 1sa

vaeaidenaues lsamlauayvasaion wazn1sgndainvseunld

ludagduimsfnwieriuladennseduuazveaanisideuvaslafinertesiulsauimu®

1%
=

TnetidefinseduliAnameladonnnuimmiunntu mnesufs ssduimalunssuaidoniigedu
szugavesmaduuiviu mmé’uiaﬁmﬁqa%u amzthntiniu wazangluiuludongs uag
Hadviiinsfinwiaunsarzaemaidonvesln lufthefiduumulseneuse Jadeiivasvzas
audeuvadlaaniuininy Wiun msldendhvsnvlsauimny eraneudy sranlasiu wagnns
Usuisn1saiuaie

Tuthewmnuvesdsemelnesznuindulsalaaniumiu (Diabetic nephropathy) 11

09 42.9%° ﬂ’]’J%LL‘Vﬁﬂ‘UD@‘u malaiinanlsauinnulaenss Tninedundaduuimiueeieties
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5 UL unllalhailwgyLltniAemas 15-25 U lsalaarnivmmnudunisluaimamdnuesanzlanie

seoggaglulssinalng’

TufthefiinnniglaeFesaiu fosnismineinisnsguadnymienisunmegs uasd
Aldanelunsinugs daluaidumldanglunisdsle® 1l wa2557 Aldarelunsiralaededs
adsoeiuszanm 2,161 um Fldiftssalddefunisguaguainiidintu uidafiuniszaun
yaransINEudde esanlufithedidamglaneFesedy desfimanenlnegresoiiiomniu
iy Tugfthedidinmavenlasnumeniies mavlenlasumadudendoy Geunafimaenladuid
amgunsndeumuuty ety msfindeuinadulenlauinmniivios nsinidousnmd

- ~ a & & v & & v
LABMLNYU WWLGUQIUﬂﬁgLLﬂLaE]W WBQUQUquWEnU’]aLUU?ZEJ%L’J@']U']U Wunu

Auzgrinn1sIdelaiunuddguetlsalanu iy Fuihnsiine Anugn waz Jade
a v A A ¢ -
dewwedsalnainuivanu ludisuivnuelini2 Teglunsfinwasell vilulssmeuiagusy vue
30 wiege FanlnannsEnwauisadutglunsienny ¥ihsede waznawnulunisandadeides
vadlsalnaniumuiaziase lWludUeu iy wagazdigann1izunindounaziinduiusm
AUaela

[

7. ngUeraeAvan1sivY

7.1 Wiafnwiamnugnvadsalaanumulugtieunanusiiai2 lsameiuiauieaan 8.u9

ABT 2.2LLTUNIN

7.2 Wefnwdaduideavedsalnanumvmulugiieunmuiin? 2 lsameuiauea e.

Ueaan 2.asdans iethuusuldlugthsuvundiiumsinwilulsaingiuiauneaa

8. Uszlavunazlaainnisiae

8.1 wefnwimnugnuedlsalnaniumulugiisuvinuelinn2 1same1uiauees) 8.u

AR 9.2LLTUNT

8.2 wefnwniadedswadsalsnnumnuludisuimueiinn 2 lsame1uiaueed e.

UNAAT .22 TUNT

8.3 iethuanlnanmyiduluuiuldlunsguaUeunmuiini 2idhfunssnwly
lsanguiaueaan medsmsantaduidesninlugnmsialsalannuiinuimangauduuiun

VOIYUYUTIY 9
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A1557USANTIYUNNYIVBINUNITI TN AZN YN

Usgynsvedlugifideny 35 Tl Wulseiumvnu 9.6%° winudulsasedidu

]

Tagvneansnsaguuesdsenalve WeasnnilmAnnsunsndeulussesideounduiassves

o
a a

X o A Y a [y [ 1 Y a aAa = 7 1 ' 1
Seseinelmingnstavlisuas ons 1L e InNLUu IG]EJQU'JEJLU'IW'NU?VJUI%ZQNWFVVH 95%

Duuwuind 2 wazdUasuimueiiai 1 wulddesndn dnaswuludnvsetequ

TsAlnanLuImany (Diabetic nephropathy) Wl luamaudnveslsalaFossszozannl_he
wuld 42.9% ngheuvnuludsemalng® gUisiumiusind 1 aga1unsansiany
microalbuminuria ¢t 50% Fainagnunaeanitadeiumauuny 5-10 U wigdieiumiueiia

Ay

1 2 wudndlUIeUNTI8RTIINUNIE microalbuminuria Wag overt nephropathy haIfaueL3a

'
a o =

ede Fsoraideananiiheilsaumnuundusseznanulaglifenmsuiolsingliiuns
ppeifadoinnou gL howmmuimsla sunmsmsadansesindulselaanuimiud
avads Gusmandnitadoimmueind 1 wWuszerna 5 U wasamslal asndams
Fedoummied 2 WesanluasnsavenszeznanmaifalsaluyuLhewwnweiad
2 lol_l¥aau® msnsaadansen il ulsalaannumuendensasauUaanayinal_h
urinary albumin creatinine ratio (UACR) W@ mimmﬁami’mmw serum creatinine ﬁm’m

AunsuseiliugnsIn1snsesweste (glomerular filtration rate, GFR)

1%
[

MsInaRelsalaanUIINUlTN N Patl

1. 9FAINUNTIL macroalbuminuria MN’]EJﬁW]i’Jﬁ]‘WUﬂD’W UACR il’mﬂ’JD’] 300 uN./N3U V9Y

creatinine

2. AFIAINU microalbuminuria Mmaﬁﬂm’mWUﬂDW UACR 30-300 9n./n34 984 creatinine iD

wiu 1Tu2lle allolud
2.1 91379997V diabetic retinopathy
2.2 syzvosnauummuununnnlh 10 U3yl 1u@DUD’;&mmm%ﬁmﬁ 1

Ten153893801e microalbuminuria %138 macroalbuminuria A5ASI9Y DNuDaa 2 Tu

£
[

3 p3s vl 3-6 e 19910 albuminuria o191 INavnE L oLl il u niseen

(%

A18INY vL‘UD (;]gﬂﬂiiﬂm ﬁ’ﬂaammmm aﬂL%JE)V]’NLaUUD?{ﬁ’I'J% L‘UD‘UG]I:IL!

INNNSNUNIUITTUNTTY Wunditadedineldesiulsalaainiuimnu el
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M. A. Gall, hazaedg (1997) ¥insAnwIluy prospective cohort iuﬁﬂaaLUWMawu%ﬁmﬁ 2

= LY

laidl albuminuria waglylaldedugau nuhidletAnmsalazauly 5 Y vesmaiialsalaainiuimiy

23% upnaNUNUINNAYIY Lwmuin seauleduluien Cholesterol s¥diu HbAlc figs angil

113U dAudunusfunisiAalsalaannuIniIuy

'
al

Perkins BA wagAg (2003) vinmsAnwiwuy cohort nginmugUigiuminueiinil il
microalburminuria 386 318 WWuan 6 U wuingifinisalazaueinisanadves microalbuminuria
Du 58% wazdunislderaneudulungu ACE ldduiusiunisanaswes microalbuminuria 26y

HbA1c o mune Anusulafslunugund seaulviuludsanun® dunusiun1Tanasuad

microalbuminuria

Tapp RJ uWaganiy (2004) vinmsAinwgUlsiumanundenguinndn 25 U 91w 11,247 au
WUIEIELUMIY 25.3% 301w albuminuria Yadeidevas albuminuria loun 018 szEziIaINTs

D enuduladin SBP n1sguyns duiiuianie uazseiu HbAlc

Cederholm J wagag (2005) levinmsfinwwuu prospective cohort Tungudegagiae
wnusad 1 $1Wau 4,097 8 waviumiudedl 2 S1uau 6,513 518 NUSERUThANAEE
HbAlc S¥8£LIaneInsuUIMILIN Y maquuqvﬁf syauladuluden Triglyceride
ArwduiusivhliAn microalbuminuria Tugftheiumuwia 2 e azdaiindu arudulade

P 1 1 a a U o ea o Y a . . . U1 5 a
V]Q\iﬂ"l’]ﬂ’]ﬂﬂﬁl Janudunusivinliiaa microalbuminuria IUE‘\JITJ’JEJLU’M’J']‘LJVN 2 BUA

de Boer IH uagAniz (2007) AnwUlelumnuailail 91u3u 1,279 518 11A1081950U
L,mﬁl,ﬁwﬁunﬂ 10 9. zduNUSAUNISLAN microalbuminuria toxa Hazard ratio = 1.34 (95%
confidence interval 1.07 to 1.68) kagWUI101E WA T28ZIANTTUUINI NITAUYNT Way

seU HbAlc dunusnuNISLAn microalbuminuria

Satko SG uagAnE (2002) AnwUlslumUYILeNIAL-0WS U 211 5798 90 66

ATEUATY WU 60% veurthelsalnaniumniu fuseifnseuntiveslsalniniuiviny

BUUHUNISIRY

10.1 sUWUUVRINITIAY
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N3AN¥TIUIUI (Quantitative study) iudeayanuufnIg (Cross-sectional study) lng

IfUayannvseilou
10.2 faudsfildlunsise
fiauUs9a52 (Independent variables)
1. Jaseih loun
1.1 Lne
1.2 98
1.3 @n8n135hwn
2. Tadugunn lawn
2.1 lspusedsiildsunmsifadelneunne
2.1.1 lsaalavaden
2.1.2 lsalameitess
2.1.3 lsAInIU
2.1.4 lsannuduladings
2.1.5 lsaleduluionas
2.1.6 l5ALNA
2.1.7 Tsaui_Infinues (SLE)
2.2 UseRemga 1Jos ve 1ndesiuLoanosed
2.3 thwiln duge fvflnanis duseuien
2.4 syeulviiulunasaiden (LDL, Cholesterol, HDL, Triglyceride)
2.5 syfuthmaavanludon (HbALC)
2.6 SEAUAIAMILTNTUTDUABA (Hb, Hct)

2.7 s¥aun1svina uvesle (BUN, Cr)
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2.8 szaunseg3nluvaeniden (Uric acid)

2.9 Usunalusausilulaans (Proteinuria, albuminuria)

2.10 Usgiansidenvesgiae
2.10.1 granszauluiuluien nau Statins
2.10.2 g1anAdueiu nad ACELs
2.10.3 91aAAIUAU NG ARBs
2.10.4 gagseduimaludon Metformin
2.10.5 gnansesuthmaluden ndu Sulfonylureas
2.10.6 sransziuthmaludon n&x DPP-4 inhibitors
2.10.7 sranszduthemaludon ngu Thiazolidinediones
2.10.8 s1anszduthamaludon nau SGLT-2 inhibitors
2.10.9 s1anszduthmaludon ngu O -glucosidase inhibitors

2.10.10 819w e1mile ergnnasu erayulng Nuenmilennunngd

fauUsn1u (Dependent variables)

nsiinlsalaaniuImau (Diabetic nephropathy) Tugtheiuivueiiaf2 Tsane1uiaund

ABN B.UN9AAN 228NN

10. ANWAIZAIBE19%3aU SZUINTNINNISANE
. Usznsidnung

AUreilasumaitadeanunmgindulsaumaueiind 2 Tulssmeuiauieedy s1neun

AT JIATARLLTUNTN

U. Msiaennguiiagsuazvunfiiagsvalaya

29



nsAn¥ITeASIdludINYRINSAN TSI (Quantitative study) aztlunisAnwiuuy

Total survey TugUagiuminuaiian2 1same1uiaunenan 81neUeaaT Jainagians

nailunsAndenstheidn3unsanw (Inclusion Criteria)
1. fUheniienguinnii 18 U
2. fheilasumsitadeunmuinii2 lnsunnd ddeyaduiintunvsedeu

3. duglsaiumnnuriian2 #Snwlulsaneg1uiauind 81neueaa1 Janinasliuns

4. huteyadUrelsauminueiinfi2 ASnwlulsmeIuIauARIAILE W.A.2558-N.A.2563

nailunisAngUageanaNmsAn (Exclusion Criteria)

1. gielsaumnuiini2 Aldfinansesindennsedaaizlunvssildouy

2. fthefifinngladonnangdu liud Tsamnusulaiings lsauilpfnues Tsafndely

seuusl 199 (systemic infection) TsaRmdeszuumaduil aanydl_huuugmareass

o IS

Tsan il lgout) vieszitunsagaludengs Wl Isusuivaanglu NSADs (Judszdn 4

U

1raiele (renal mass) anas viseillatnadien wedunnua lidevded ulunevds o

Y

esinugnanele

10. NISANUIUVUINAIDEY

WomANYNvadlsAlAINUIIIY

zZ(P)(1—P)
dz

g P #Ad 9A517198%M0
d A ANUAAIALARBUYBIDNITINILI

vual P = 0.256 (3nA1NYNVRIlIALAAINUINITL)
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d @@ 20% w9 P 1@ 0.05 x 0.256 = 0.0128
ATy 95% laA1 Z = 1.96

e ~ (1.96)%(0.256) (1 — 0.256)
"= (0.05)?

n =293 AU
11. 35AuN1538
n. MsuUsnguiieyinnsfn waznssuisnmsdnvvidenmsduiunside
Usensane

Usgynsfildlunisfnuesall loud nquuszansfiaeilasumsitadeanunmginiu

TsAuvNurlni2  Tulsane1uIauI9AaT 9LNBUNNAAT FININLLTUNT IngaNUIUUSLUINTH

va o

I o v v 1 = a o
E:Jl'l EJﬂ']%u@ﬂﬁmﬂi']llﬂqiﬁﬂcliﬂllf\]ﬁluau 293 AY
9. NMFINNAVDINTTIVY (Outcome measurement)
- Outcome 1ABINNTIN AD

1. anugnvedsalnarnumulugUisiuvueiai2 Tsmeiuiauiees 8.ueea

.22LWUNT

2. Taduidvsadlsalannunilugthovnuetien2  lsmeiuiauieed .U

AT 2.2UTUNT
- insesilenldlun1s3dy Ao Case Record form wag WYseLlsuUae
dunl 1 YoyailuvesiUae
| = v N
dui 2 Teyagua ey
A. ANFIAAAIINAIE

[

As3RaRelsalaanuINUltN9 fadl
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12.

1. 9FAINUNTIE macroalbuminuria ﬂﬂﬂﬂﬁﬁ@]i?ﬁ]W‘UﬂD’] UACR ll’]ﬂﬂ’JDﬂ 300 1n./N3U VoS

creatinine

2. ATI9INU microalbuminuria e dsesaanual_1 UACR 30-300 un./n3u a4 creatinine 5

v 1w 2elle allelud

2.1 n132999MNU diabetic retinopathy
2.2 szogyoamsi_Juumnuunsnnmlh 10 LRl Iu@JDUDwmwmmmﬁmﬁ 1

T98N153RR8 N1 microalbuminuria %138 macroalbuminuria A5ASI99¢ DN‘L;D@EJ 2 Tu

1%
[

3 a¥a nl_hafulu 3-6 dou Lilesan albuminuria o1aieanamndu tall il mseen

[

A1dINY isUD g]gﬁﬂiiﬂm ﬁﬂaammmm aﬂL%@VI’NLaUUDﬂﬁ"I’JS L‘UD‘UWD‘H

mMsiusIusINdoya

£
Y

upsEUNsieuAuTaya

1. Us6U HD.5W.UNAR SnaUNAa1 Yinasidans Welimsuinguszasduainis iy

FUTNToYareeN1sfn® wazveeyywnsnudeyaanvseilowiUisvedsmeuna

1%
v o Aa

‘UUG]']LUU?H?L&UTJUTJQJ%J@E;I@

va o v a v

1. NIFYLATNTIUIR ‘L‘ULfﬁUi’JUi’JN‘ﬁ@NﬂaﬁINWEJ’]U’]@U'NF’Y&J’] HUNBUNART IWINRLLTUNT

Y Y

et no.sn.uneed WudUszanunuiazdeanuasan lneinudeayaanivszdeutaly

o w

szuuneuiunes Mdeyadidgydulidaouiiames
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