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Background: The one of acute complications of diabetes is Hyperosmolar Non-Ketotic Hyperglycemia Syndrome (HNHS) that have been reported a mortality of about 15% and have suggested of that older age, stopping insulin or other medications that lower glucose levels, poor management of diabetes and impaired thirst were risk factors of HNHS. Over time, diabetes can damage kidneys, but the most of studies ignore the testing of kidney working (eGFR) that affects the HNHS.
Methods: A analytic study was conducted. All information were collected from medical records of all patients diagnosed with diabetes type 2 during 2010-2012. The type of diabetic acute complications was based on medical records while HNHS was the main outcome of this study. This paper included 24,266 who have been only diabetes type 2. To find the association of eGFR with the HNHS was analyzed using multiple logistic regression. 
Results: There were 24,038 diabetes type 2,. There were 2.40% (95%CI: 2.21 to 2.60) were HNHS. They were mainly female (71.17%). Mean of eGFR was 82.97 ( 24.05 mL/minute/1.73m2 (ranged: 0.45: 391.89) and mean of age 56.09 ( 10.90 year-old (ranged: 20 - 98).The percentage for uncontrolled HbA1c patients was 71.07 and receiving ACEI or ARB 21.89. However, after adjusted for age, sex, HbA1C and receiving ACEI or ARB were affected by stage of eGFR (adjusted OR2(vs1) = 2.08;                             95% CI: 1.65 to 2.61; p = <0.001, adjusted OR3(vs1) = 2.55; 95% CI: 1.68 to 3.89;                     p = <0.001).
Conclusion: The study found statistically significant association between eGFR and HNHS. Therefore, the eGFR is one of factor that recognizing the early signs of dehydration can help prevent this condition.
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INTRODUCTION
 
The one of acute complications of diabetes is Hyperosmolar Non-Ketotic Hyperglycemia Syndrome (HNHS) that is a life-threatening complication of uncontrolled diabetes mellitus and the mortality rate of patients with HNHS still remains high about 15%. HNHS is typically observed in elderly patients, stopping insulin or other medications that lower glucose levels, poor management of diabetes and impaired thirst. Complications associated with HHNS include severe metabolic disturbances, and cardiovascular, thromboembolic, and neurological events. The most of studies ignore the testing of kidney working (eGFR) that affects the HNHS.
METHODS
 
An analytic study was conducted. All informations were collected from medical records of all patients diagnosed with diabetes type 2 during 2010-2012. The type of diabetic acute complications was based on medical records while HNHS was the main outcome of this study. This paper included 24,038 who have been detected HNHS. To find the association of eGFR and HNHS. The data were analyzed using multiple logistic regression. 
Study design 

 
This paper is part of the An Assessment on Quality of Care among Patients Diagnosed with Type 2 Diabetes and Hypertension visiting Hospitals in care of Ministry of Public Health and Bangkok Metropolitan Administration in Thailand, 2010-2012.  The sampling method was stratified cluster sampling with probability proportional to size Hospitals in care of Ministry of Public Health and Bangkok Metropolitan Administration in Thailand. 

Statistical analysis

 
For demographic characteristics all the continuous variables were presented as mean and standard deviation and all the categorical variables were presented as frequency and percentage. Logistic regression models were used to examine the statistical difference of proportions and estimate the odd ratios adjusted for eGFR and potential confounding factors.
Research frame

Fig. 1.  The inclusion flow chart
RESULTS
Demographic Characteristics

 
Of the 24,133 DM patients, almost all of them, 81.86%, were Stage 1-2 of eGFR eGFR with a mean eGFR of 82.97 ( 24.05 mL/minute/1.73m2 (Table 1). They were mainly female (71.17%), with a mean age of 56.09 ( 10.90 year-old (ranged: 20 - 98) currently received ACEI or ARB (21.89%) and a mean HbA1C of 8.33 ( 2.14 % (ranged: 0.10 - 20.50)
Table 1. Demographic characteristics presented as number and percentage
	Characteristics
	Number
	Percent

	eGFR (mL/minute/1.73m2)
	
	

	Stage 1-2
	19,756
	81.86

	Stage 3
	3,625
	15.02

	Stage 4-5
	752
	3.12

	Total 
	24,133
	100.00

	Mean (SD)
	82.97 (24.05)
	

	Median (Min: Max)
	89.94 (0.45: 391.89)
	

	Gender
	
	

	Male
	6,995
	28.83

	Female
	17,268
	71.17

	Total 
	24,263
	100.00

	Age (years)
	
	

	< 60 years
	15,246
	62.88

	≥ 60 years
	8,999
	37.12

	Total
	24,245
	100.00

	Mean ( standard deviation
	56.09 (10.90)
	

	Median (Min:Max)     
	56 (20 : 98)
	

	Receiving ACEI or ARB
	
	

	No
	14,968
	78.11

	Yes
	4,194
	21.89

	Total
	19,162
	

	HbA1C 
	
	

	< 7%
	5,107
	28.93

	≥ 7%
	12,546
	71.07

	Total 
	17,653
	100.00

	Mean ( standard deviation
	8.33 (2.14)
	

	Median (Min:Max)     
	7.90 (0.10 : 20.50)
	


Factors associated with HNHS 

The strongest factor that associated to HNHS of all types was eGFR. That is, the patients who had eGFR was stage 3 were 2.20 times the risk of the HNHS compared to who had eGFR was stage 1-2 (OR = 2.20; 95%CI: 1.82 to 2.65; p < 0.001) and the patients who had eGFR was stage 4-5 were 2.34 times the risk of the HNHS compared to who had eGFR was stage 1-2 (OR = 2.34; 95%CI: 1.64 to 3.35; p < 0.001) (Table 2). The second strongest factor was HbA1C (OR = 2.02; 95%CI: 1.55 to 2.64; p < 0.001). Others factors that were not significant factors, p>0.05.
Table 2. Odds ratios (ORs) of having Hyperosmolar Non-Ketotic Hyperglycemia Syndrome (HNHS) and their 95% confidence intervals for each factor presented in the table using logistic regression
	Variable
	Total
	% HNHS
	Crude OR
	95%CI
	p-value

	eGFR 
	
	
	
	
	
	<0.001

	Stage 1-2
	19,636
	1.98
	1
	
	
	

	Stage 3
	3,625
	4.25
	2.20
	1.82
	to 2.65
	

	Stage 4-5
	725
	4.52
	2.34
	1.64
	to 3.35
	

	Gender
	
	
	
	
	
	0.841

	Male
	6,921
	2.37
	1
	
	
	

	Female
	17,114
	2.41
	1.02
	0.85
	to 1.22
	

	Age 
	
	
	
	
	
	0.721

	< 60 years
	15,106
	2.43
	1
	
	
	

	≥ 60 years
	8,911
	2.36
	0.97
	0.82
	to 1.15
	

	Receiving ACEI or ARB
	
	
	
	
	
	0.787

	No
	14,968
	2.71
	1
	
	
	

	Yes
	4,194
	2.79
	1.03
	0.84
	to 1.27
	

	HbA1C
	
	
	
	
	
	<0.001

	< 7%
	5,106
	1.29
	1
	
	
	

	≥ 7%
	12,546
	2.58
	2.02
	1.55
	to 2.64
	


Table 3. Odds ratios (ORs) of having Hyperosmolar Non-Ketotic Hyperglycemia Syndrome (HNHS) and their 95% confidence intervals for each factor adjusted for all other factors presented in the table using logistic regression

	Variable
	Total
	% HNHS
	Crude OR
	Adjusted OR
	95%CI
	p-value

	eGFR 
	
	
	
	
	
	
	<0.001

	Stage 1-2
	19,636
	1.98
	1
	1
	
	
	

	Stage 3
	3,625
	4.25
	2.20
	2.08
	1.65
	to 2.61
	

	Stage 4-5
	725
	4.52
	2.34
	2.55
	1.68
	to 3.89
	

	HbA1C
	
	
	
	
	
	
	<0.001

	< 7%
	5,106
	1.29
	1
	1
	
	
	

	≥ 7%
	12,546
	2.58
	2.02
	2.06
	1.57
	to 2.68
	


DISCUSSION 
 
The study found statistically significant association between eGFR and HNHS. Therefore, the eGFR is one of factor that recognizing the early signs of dehydration can help prevent this condition.
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