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Introduction: 
Kidney stones and chronic kidney disease (CKD) are common and have a prevalence of 5% and 13% in the adult population, respectively [1, 2] . Data suggests an increasing prevalence of CKD and kidney stones [1, 3], however the prevalence of CKD in urolithiasis patients remains unclear. Furthermore, several studies have demonstrated the negative impact of CKD on health-related quality of life (HRQOL) [4-6]. Yet, the compounding effects of urinary lithiasis and existent CKD are not known. A better understanding of the nature of these factors on patient HRQOL is essential to improve patient health and to guide intervention. Furthermore, 
early stage CKD is typically asymptomatic which leads to low levels of awareness in at-risk individuals and can lead to worse outcomes [7]. The aims of this project are to determine the prevalence of CKD in urolithiasis patients, measure the effect of CKD on HRQOL, and gauge patient-level awareness of CKD. 

Background: 
Measuring HRQOL is important in the management of patients with recurrent stones to determine the impact of the overall disease state, as well as that of medical and pharmaceutical intervention therapies. General HRQOL measures are useful when comparing quality of life among different heath conditions and provide assessment of general health [8]. Disease specific measures, such as the Wisconsin Stone Quality of Life (WISQOL) survey, are designed to be more sensitive to changes in HRQOL for a specific condition [9]. The WISQOL survey has demonstrated internal and external validity to assess HRQOL in English-speaking patient populations [10]. The WISQOL survey will be utilized in this study to measure the effect of CKD on HRQOL in urolithiasis patients. 

The majority of individuals with CKD remain unaware of their disease. Even patients with early-stage CKD by reduced kidney function may not completely understand the diagnosis and the importance of properly managing this condition [7]. Urolithiasis patients have twice the risk of developing CKD or ESRD than individuals with no stone history [11]. And yet this population has not been studied to determine the extent of awareness of CKD. Moreover, it remains unclear whether quality of life of urinary stone formers is further diminished by compounding effects of CKD. 

Methods: 
A prospective study included adult English-speaking patients with a past history of urolithiasis from the University of Florida-Shands Hospital Health System. Institutional review board approval was obtained for performance of this investigation.  

Each patient completed an initial intake questionnaire and WISQOL survey at enrollment. HRQOL scores were calculated based on WISQOL domains of social, disease impact, and ability to perform activities of daily living. Items on the WISQOL were scored by respondents based on a Likert scale of 1 (worst) to 5 (best) HRQOL. The complete 28-item questionnaire can be found at https://urology.wisc.edu/wp-content/uploads/2019/04/WISQOL-copyright-2017.pdf. 

The “Kidney Health Survey” assessed knowledge of CKD and associated serum markers by asking patients if they knew their glomerular filtration rate (eGFR) level or creatinine level, and if a physician ever told them that their kidney function was reduced. The survey also gathered information regarding the following comorbidities: cardiovascular disease (CVD), hyperlipidemia (HLD), diabetes type 1 or 2, family history of CKD or end stage renal disease (ESRD), polypharmacy (defined as ≥ 5 prescription medications daily), and acute kidney injury (AKI). CKD stage 3-5 was defined as an eGFR < 60 mL/min/1.73 m2 for ≥ 3 months [12]. The complete survey can be found in the appendix section.

Unpaired t-test scores compared stone formers who had CKD and those that did not. Prevalence of CKD in stone formers was determined from patient medical histories. 

Results: 
This study is in progress and the preliminary results are presented here. This study group included 62 participants (24 males and 38 females). General patient characteristics are described in table 1. CKD was present in 12 or 19.35% of participants (Table 2). The cohort with CKD had a median age of 74 and the cohort without CKD had a median age of 57.5, p < 0.05. Patients with CKD had a greater age of first stone event at 68.5 versus 35 for patients without CKD, p < 0.001. Interestingly, the difference in average HRQOL scores for patients with and without CKD was not statistically significant (Table 2). The prevalence of CVD in the CKD cohort was 33.3% vs. 8% in the non-CKD cohort, p < 0.05. Knowledge of decreased renal function or serum markers did not differ in both groups (Table 3).  

Table 1: General Patient Characteristics 

	Characteristics 
	

	No. patients
	62

	Age, mean (SD) 
	57, (15.67)

	No. of men %
	38.7

	BMI, mean (SD)
	33.2 (5.7)

	Age of first stone, Age (SD)
	41.3 (17.9)



Table 2: Patient Characteristics and HRQOL Scores

	
	Presence of CKD Stage 3-5
	

	
	Yes
	No
	p Value

	No. patients
	12
	51
	

	Median Age
	74
	57.5
	<0.001

	% Male
	50%
	37.25%
	

	% Female
	50%
	62.75%
	

	Median BMI (kg/m2)
	30.77
	29.04
	0.426

	Median No. Stone Events
	1
	3
	0.823

	Median Age of First Stone Event
	68.5
	35
	<0.001

	Average HRQOL Score
	77.83
	67.29
	0.290



Table 3: Kidney Health Survey 

	
	Presence of CKD Stage 3-5
	

	
	Yes
	No
	p Value

	History of (%)
	
	
	

	CVD
	33.33%
	8%
	0.019

	HTN
	66.7%
	44.0%
	0.158

	HLD
	50%
	30%
	0.189

	DM1/2
	33.33%
	20%
	0.105

	Family history of CKD or ESRD
	8.3%
	18%
	0.414

	polypharmacy
	50%
	36%
	0.371

	AKI
	8.3%
	6.1%
	0.768

	
	
	
	

	Knowledge of (%)
	
	
	

	GFR level
	16.7%
	8%
	0.362

	Creatinine level
	16.7%
	18%
	0.914

	Reduced kidney function
	33.5%
	20%
	0.321



Discussion/Conclusion: 
Nephrolithiasis is a common systemic disease associated with both AKI and CKD via obstructive nephropathy. The prevalence of CKD in kidney stone formers is not known. In this study of 62 urolithiasis patients, 19.35 % had CKD stage 3-5. This information is important because the body of evidence suggests that the incidence and prevalence of kidney disease is increasing globally [13]. It is critical to further understand the prevalence of CKD and the nature of its onset in all types of stone formers because CKD is an important independent predictor CVD and mortality before ESRD. 

It is established that CKD has a negative impact on health-related quality of life (HRQOL). Yet, in this study, the presence of CKD did not appear to impact HRQOL assessed by a validated questionnaire designed for urinary stone formers. The relatively low power of this study likely contributed to this finding. Recruitment is on-going and the results of this study will be updated accordingly. 

Patient education is associated with better outcomes but the complex nature of kidney disease and low baseline awareness act as barriers to the dissemination of knowledge [7]. In this study, knowledge of the parameters associated with CKD did not differ significantly between the CKD and non-CKD cohorts. But it should be noted that that only 33% of patients with CKD reported that a physician told them that they have CKD. This is of concern because patient-level awareness of CKD is associated with poor outcomes.  Renewed and innovative efforts should be made to increase CKD awareness in at risk groups such as urolithiasis patients. 

In the future, we hope to investigate the association between age and rates of CKD in stone formers, discern any differences in patient-level awareness of CKD in stone formers compared to the general population, and determine if stone presentation at an older age is associated with greater rates of CKD. 
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Kidney Health Survey
1.) How would you report your health?
OExcellent Very good [Good [Fair [Poor

2.) Within last year, list the number of visits you made to the following medical specialties:

general practitioner/family medicine: dietician/nutritionist:
nephrologist: other doctors: ___
cardiologist: ___

3.) Do you currently smoke tobacco daily, less than daily, or not at all?

O Daily

[ Less than daily. Proceed to question 4
[ Not at all. Proceed to question 5

[ Don’t know

4.) Have you smoked tobacco daily in the past?
O Yes

O No

[ Don’t know

5.) In the past, have you smoke tobacco daily, less than daily or not at all?
O Daily

[ Less than daily

[J Not at all

[ Don’t know

6.) Which one of the following best describes your living arrangement?

O Living alone O Living with your extended family
O Living with your immediate family O Living with roommate(s)

O Living with your adult children

7.) What is your current employment status?

[0 Employed for wages [0 Homemaker

O Self-employed O Student

[ Out of work and looking for work O Military

[ Out of work and not currently looking for [ Retired

work [J Unable to work

8.) Do you have friends or family members who can reliably aid you in times of medical need?
OYes CONo [ Don’tknow
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9.) How far (in miles) do you travel for healthcare?
Primary care doctor: ___ Specialty doctors: ___Urologist to treat stones: ___

10.) In terms of meeting your health care needs, please rate your satisfaction with your health insurance
provider:

[ Extremely Satisfied [ Slightly Satisfied
O Very Satisfied [ Not Satisfied
[ Moderately Satisfied

11.) How many prescription medications do you take daily? Number:
12.) Is your blood pressure controlled? JYes [1No [Sometimes
13.) Do you see a nephrologist (medical kidney doctor)? CYes [ No

14.) Has a physician ever told you that your kidney function is reduced?
OYes OONo [ Don’tknow

15.) Have you ever had kidney biopsy to test for any kidney disease?
OYes OONo [ Don’tknow

16.) Has a physician ever told you that you have have a high serum albumin level?
OYes ONo [ Don’tknow

17.) Has a physician told you that you have chronic kidney disease (CKD)?
OYes OONo [ Don’tknow

18.) If you have been diagnosed with chronic kidney disease, do you know what stage/level of disease?
O Stage1 [ Stage2 [ Stage3 [ Stage4 [ Stage5 [0 Don’tknow

19.) Do you have a history of acute kidney injury (AKI?) OYes [0 No [ Don’tknow
If Yes, how many episodes?

20.) Do you know your serum/blood creatine level? CJYes [ No

21.) Do you know your estimated glomerular filtration rate (¢GFR)? CYes [ No

22.) Were you born as a low birth weight baby (less than 2500 gram or less than < 5.5 pounds)?
OYes ONo [ Don’tknow

23.) Do you have any first-degree relatives diagnosed with chronic kidney disease (CKD) or end stage
renal disease (ESRD)?
OYes ONo [ Don’tknow




