Supplementary File 
Improving Chronic Kidney Disease care through quality indicators monitoring: One year follow-up study after the introduction of a contextualized NICE guideline in Cyprus

Detailed description of CKD quality indicators
Indicator NM109
Summary
The percentage of patients coded for CKD who have a referral history for testing ACR (or PCR) in the urine, the previous 12 months. 
Indicator type 
General practice indicator 
Rationale
This indicator measures the percentage of people with chronic kidney disease (CKD) who have an annual urine albumin:creatinine ratio (ACR) or protein:creatinine ratio (PCR) test. The aim is to ensure monitoring of the severity of kidney damage in people with CKD. Good evidence shows proteinuria is associated with adverse outcomes and that proteinuria measurement enables appropriate management of CKD. The NICE guideline for chronic kidney disease recommends using ACR in preference to PCR because of its greater sensitivity. PCR is only recommended as an alternative to ACR to monitor high levels of proteinuria (ACR ≥500 mg/gr), but not for people with diabetes. The guideline states that the frequency of ACR monitoring should be agreed with the person but based on the severity of CKD. Recommended frequencies of monitoring range from once a year in people with CKD class G3, to 4 or more times a year in people with CKD class G5. For the purposes of a primary care indicator, annual ACR or PCR testing is considered appropriate, because it will be applied to CKD coded patients of classes G3-G5.
Specification 
Numerator: The number of patients in the denominator whose notes have a record of a urine albumin:creatinine ratio (or a protein:creatinine ratio) test in the preceding 12 months.
Denominator: The number of CKD coded patients.
Calculation: (Numerator/denominator)*100
Exclusions: Patients with CKD category G1 or G2 or unspecified, that do not have the following risk factors: persistent invisible hematuria, structural renal abnormalities (such single kidney, horseshoe kidney, nephrocalcinosis, renal stones disease, dysmorphic or pelvic kidneys), functional renal abnormalities (Nephrogenic diabetes insipidus, Renal Tubular Acidosis type 1 & 2) and hereditary renal diagnoses (familial cystic disease such as autosomal dominant polycystic disease, medullary cystic disease, tuberous sclerosis, von Hippel Lindau; Familial haematurias such as C3 glomerulopathy, CFHR5 nephropathy and thin basement membrane disease/Alport spectrum disease; Fabry’s disease; nephronophthisis. 




Indicator NM213
Summary
The percentage of CKD coded patients, who are currently treated with a lipid lowering therapy.
Indicator type 
General practice indicator 
Rationale
People with chronic kidney disease (CKD) are at increased risk of cardiovascular disease (CVD). Lipid lowering therapies can help lower LDL cholesterol as part of primary and secondary prevention of CVD in people with CKD. Atorvastatin 20 mg, PCSK9 inhibitors and Inclisiran are all recommended as first line therapy for the primary and secondary prevention of CVD in people with CKD.  
Specification 
Numerator: The number in the denominator who are currently treated with a lipid lowering therapy such as Atorvastatin, PCSK9 inhibitors and Inclisiran.
Denominator: The number of CKD coded patients.
Calculation: Numerator divided by the denominator, multiplied by 100.
Exclusions: Patients with CKD category G1 or G2 or unspecified.  
Personalised care adjustments or exception reporting should be considered to account for situations where the patient declines, does not attend or if lipid lowering therapy is not appropriate.





Indicator NM214
Summary
The percentage of patients without a CKD code who have been prescribed long-term (chronic) NSAIDs and who have had an eGFR measurement in the previous 12 months.
Indicator type 
The indicator is appropriate to assess performance at the whole country level.
Rationale
Non-steroidal anti-inflammatory drugs (NSAIDs) are one of the most commonly prescribed drug groups in the UK and can adversely affect kidney function. Early detection of CKD in patients prescribed these medications long-term can help to prevent or delay progression and complications.
Specification 
Numerator: The number of patients in the denominator who have had an eGFR measurement in the preceding 12 months.
Denominator: The number of patients (excluding those on the CKD register) prescribed long-term (chronic) oral non-steroidal anti-inflammatory drugs (NSAIDs).
Definition: Long-term prescription is defined as 12 prescriptions in the preceding 24 months. 
Calculation: (Numerator/denominator)*100
Exclusions: None. 
Personalised care adjustments or exception reporting should be considered to account for situations where the patient declines, does not attend or if measurement of eGFR is not appropriate.






Indicator NM215 
Summary
The percentage of newly CKD coded patients with stage G3-G5, within the preceding 12 months, who had eGFR measured on at least 2 occasions separated by at least 90 days, and the second test within 90 days before the diagnosis.
Indicator type 
General practice indicator 
Rationale
Chronic kidney disease (CKD) is a long-term condition characterised by abnormal kidney function or structure (or both) present for more than 3 months. Having two eGFR tests 90 days apart helps ensure appropriate advice, treatment and support can be provided and can help to preserve kidney function and reduce the risk of developing comorbidity. It is noted that eGFR results from an acute secondary care episode should not be used to confirm the diagnosis of chronic kidney in this indicator.
Specification 
Numerator: The number of patients in the denominator who had eGFR measured on at least 2 occasions separated by at least 90 days, and the second test within 90 days before the diagnosis.
Denominator: The number of newly CKD coded patients with stage G3-G5, within the preceding 12 months.
Calculation: (Numerator/denominator)*100
Exclusions: Patients with CKD category G1 or G2 or unspecified.  
Personalised care adjustments or exception reporting should be considered to account for situations where the patient declines, does not attend or if measurement of eGFR is not appropriate. 


Indicator NM216
Summary
The percentage of newly CKD coded patients with stage G3-G5, within the preceding 12 months, who had eGFR and uACR measurements recorded within 90 days before or after diagnosis 
Indicator type 
General practice indicator 
Rationale
Chronic kidney disease (CKD) is a long-term condition characterised by abnormal function or structure (or both). A combination of estimated glomerular filtration rate (eGFR) and urine albumin to creatinine ratio (ACR) measurement can be used to estimate the risk of complications and can guide decisions for treatment. An increased risk of adverse outcomes in CKD is seen in people with decreased eGFR or increased ACR, or both.
Specification 
Numerator: The number of patients in the denominator who had eGFR and ACR (urine albumin to creatinine ratio) measurements recorded within 90 days before or after diagnosis. 
Denominator: The number of newly CKD coded patients with stage G3-G5, within the preceding 12 months.
Calculation: (Numerator/denominator)*100
Exclusions: Patients with CKD category G1 or G2 or unspecified.  
Personalised care adjustments or exception reporting should be considered to account for situations where the patient declines, does not attend or if measurement of eGFR or urine ACR is not appropriate. 
Indicator NM247
Summary
The percentage of CKD-coded patients and with an albumin to creatinine ratio (ACR) of 500 mg/gr or more, without diabetes, who are currently treated with an ARB or an ACE inhibitor.
Indicator type 
The indicator is appropriate to assess performance at the whole country level.
Rationale
Chronic kidney disease (CKD) is a long-term condition characterised by abnormal function or structure (or both) and is an important public health problem associated with significant morbidity, premature mortality and high health care costs. Management of CKD aims to prevent or delay disease progression and the development of complications. Treatment with renin-angiotensin system antagonists such as ACE inhibitors and angiotensin II receptor blockers (ARB) for people with CKD can prevent or delay the progression of CKD, reduce or prevent the development of complications and reduce the risk of cardiovascular disease. People with diabetes have been excluded from the indicator. 
Specification 
Numerator: The number of patients in the denominator who are currently treated with an ARB or an ACE inhibitor.
Denominator: The number of CKD coded patients with an ACR of 500 mg/gr or more, without diabetes.
Calculation: Numerator divided by the denominator, multiplied by 100.
Definitions: 
Current treatment is defined as a prescription in the last 6 months of the reporting period.
The last recorded reading of ACR should be used for inclusion in the denominator.

Exclusions: Patients with CKD category G1 or G2 or unspecified.  
Personalised care adjustments or exception reporting should be considered to account for situations where the patient declines, does not attend or if prescription of ARBs or ACE inhibitors are not appropriate.



Indicator: NM84
Summary
The percentage of CKD-coded patients who have hypertension and proteinuria and who are currently being treated with an ARB or an ACE inhibitor 
Indicator type 
General practice indicator 
Rationale
Treatment with renin–angiotensin system antagonists for people with CKD and hypertension can prevent or delay the progression of CKD, reduce or prevent the development of complications, and reduce the risk of cardiovascular disease.
Specification
Numerator: The number of patients in the denominator who are currently treated with renin-angiotensin system antagonists.
Denominator: The number of CKD coded patients with hypertension and proteinuria 
Calculation: (Numerator/denominator)*100
Exclusions: Patients with CKD category G1 or G2 or unspecified.













Business rules for selected CKD quality indicators
The “Business Rules” section describes the algorithmic logic employed to select the patient groups and activities included in each indicator output. It follows the format described by NHS Digital Business Rules Supporting Information manual v 1.7 and consist of two main parts for each indicator:
· Dataset specification
· Qualifying Dates (number of dates to determine the relevant period(s) to extract data for and for identifying which activity to include in each extract)
· [bookmark: _Hlk123832035]Reporting Period Start Date (RPSD)
· Reporting Period End Date (RPED)
· Qualifying dates determine a quality service period for which the indicator is assessed. The quality service period can be defined differently using different RPSD and/or RPED, depending on the nature of data collection (cumulative data collection Vs non-cumulative data collection).
· Patient selection criteria (definition of patient populations, further criteria define the clinical aspects of interest using appropriate internal, national, or international coding system in line with the format used in the HIO electronic system)
· The patient selection criteria can be applied at the individual doctor level and/or GESY level.
· Populations (Subsets of patients to which further logic rules may apply). 

· Data export – Output
· Data exports are provided a name and a description and state for which population the logic rule(s) should be applied to.
· The output forms an indicator which may comprise
· A single count of patients meeting the criteria
· A numerator and denominator combination producing a fractional figure
· Separate logic rules may be required to be specified for numerator and denominator population
· A Boolean TRUE/FALSE result










Indicator NM109: The percentage of CKD coded patients, whose notes have a record of referral for a urine albumin:creatinine ratio (or protein:creatinine ratio) test in the preceding 12 months.
[bookmark: _Hlk123880976]Indicator NM109 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> across the whole GESY, to access performance at individual general practice level or nephrologist specialist level.
RPSD = e.g. 01/01/2023
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1 
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis (coding depending on current HIO system configuration)

	2 
	IF (CKD STAGE >= 3)
	Select
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5 within the group of patients with CKD. This rule will also ensure exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	End of denominator rules


CKD= Chronic Kidney Disease diagnosis, CKD STAGE= Staging of CKD disease 
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF (UR_ACR_REF = 1 OR UR_PCR_REF=1) 
	Next Rule
	Reject
	Rule 1 allows the selection of patients with at least one referral for urine albumin:creatinine ratio

	2
	IF ((UR_ACR_REF_DATE OR UR_PCR_REF_DATE) > RPED – 12 MONTHS)
	Select
	Reject
	Rule 2 allows the selection of the subset of CKD patients with at least on ACR or PCR referral date within the preceding 12 months. 

	End of numerator rules


UR_ACR_REF = Referral for urine albumin:creatinine ratio, UR_PCR_REF = Referral for urine protein:creatinine ratio, UR_ACR_REF_DATE = Date of Referral for urine albumin:creatinine ratio, UR_PCR_REF_DATE = Date of Referral for urine protein:creatinine ratio, RPED = Reporting Period End Date.




Indicator NM213: The percentage of CKD coded patients, who are currently treated with a lipid lowering therapy.
[bookmark: _Hlk123881765]Indicator NM213 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> Depending on prescribing guidelines by Health Insurance Organisation
RPSD = e.g. 01/01/2023
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis (coding depending on current HIO system configuration)

	2
	IF (CKD STAGE >= 3)
	Select
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5 within the group of patients with CKD. This rule will also ensure exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	End of denominator rules


CKD= Chronic Kidney Disease diagnosis, CKD STAGE= Staging of CKD disease
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF (ATO = 1 OR PCSK9 OR INCL=1)
	Next Rule
	Reject
	Rule 1 allows the selection of patients with at least one prescription of lipid lowering therapy (Atorvastatin, PCSK9 inhibitors and Inclisiran)

	2
	IF (ATO_DATE OR PCSK9_DATE OR INCL_DATE > RPED – 6 MONTHS)
	Select
	Reject
	Rule 2 allows the selection of the subset of patients that are currently treated with lipid lowering therapy (prescription within preceding six months) 

	End of numerator rules


ATO = Atorvastatin prescription, PCSK9 = PCSK9 prescription, INCL = Inclisiran prescription, ATO_DATE = Date of Atorvastatin prescription, PCSK9_DATE = Date of PCSK9 prescription, INCL_DATE = Date of Inclisiran prescription, RPED = Reporting Period End Date




Indicator NM214: The percentage of non-CKD-coded patients prescribed long-term (chronic) oral non-steroidal anti-inflammatory drugs (NSAIDs) who have had an eGFR measurement in the preceding 12 months.
[bookmark: _Hlk123883329]Indicator Additional NM214: business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> to assess performance at the whole country level.
RPSD = e.g. 01/01/2023
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	[bookmark: _Hlk123882894]Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 0
	Next Rule
	Reject
	Rule 1 allows the selection of all patients without CKD.

	2
	NSAID_PRESC = 1
	Next Rule
	Reject
	Rule 2 allows the selection of subset of non-CKD patients with prescriptions of NSAID.

	3
	12 NSAID_PRESC_DATE > RPED - 24 MONTHS 
	Select
	Reject
	Rule 3 allows the selection of subset of non-CKD patients with chronic prescription of NSAID during the preceding 24 months  

	End of denominator rules


CKD = Chronic Kidney Disease diagnosis, NSAID_PRESC = Prescription of NSAID, NSAID_PRESC_DATE = Date of prescription of NSAID, RPED = Reporting Period End Date
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	EGFR = 1 
	Next Rule
	Reject
	Rule 1 allows the selection of a subset of non-CKD patients with EGFR assessment

	2
	EGFR_DATE > RPED -12 MONTHS
	Select
	Reject
	Rule 2 allows the selection of subset of non-CKD patients with EGFR assessment in the preceding 12 months.

	End of numerator rules


EGFR = eGFR assessment, EGFR_DATE = Date of eGFR assessment, RPED = Reporting Period End Date






[bookmark: _Hlk123885236]Indicator NM215: The percentage of newly CKD coded patients with stage G3-G5, within the preceding 12 months, who had eGFR measured on at least 2 occasions separated by at least 90 days, and the second test within 90 days before the diagnosis. 
Indicator NM215 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> across the whole GESY, to assess performance at at individual general practice level or nephrologist specialist level. 
RPSD = e.g. 01/01/2023, 
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis

	2
	IF (CKD_STAGE >= 3)
	Next Rule
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5 within the group of patients with CKD. This rule will also ensure exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	3
	IF CKD_DATE > RPED-12 MONTHS
	Select
	Reject
	Rule 3 allows the selection of subset of patients with CKD 3-5 that have been diagnosed in the last 3 months.

	End of denominator rules


CKD = Chronic Kidney Disease Diagnosis, CKD_STAGE = Staging of CKD disease, CKD_DATE = Date of CKD diagnosis, RPED = Reporting Period End Date
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF EGFR = 1 
	Next Rule
	Reject
	Rule 1 allows the selection of a subset of CKD patients with EGFR assessment

	2
	EGFR_DATE > CKD_DATE – 90 DAYS
	Next Rule
	Reject
	Rule 2 allows the selection of a subset of CKD patients with eGFR performed within 90 days preceding the CKD diagnosis

	3
	EGFR >1 
	Next Rule
	Reject
	Rule 3 allows the selection of CKD patients with eGFR performed within 90 days preceding the CKD diagnosis, that had more than 1 EGFR during the reporting period

	4
	EGFR_DATE1 – EGFR_DATE2 > 90 DAYS 
	Select
	Reject
	Rule 4 allows the selection of CKD patients with eGFR performed within 90 days preceding the CKD diagnosis, that had more than 1 EGFR during the reporting period, and the last 2 GFR before CKD diagnosis were at least 90 days apart 

	End of numerator rules


EGFR = eGFR assessment, EGFR_DATE = Date of eGFR assessment, CKD_DATE = Date of CKD diagnosis, EGFR_DATE1 = Date of last eGFR before CKD diagnosis, EGFR_DATE2 = The EGFR assessment preceding the last one before diagnosis

























Indicator NM216: The percentage of newly CKD coded patients with stage G3-G5, within the preceding 12 months, who had eGFR and ACR (urine albumin to creatinine ratio) measurements recorded within 90 days before or after diagnosis.
Indicator NM216 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> across the whole GESY, to assess performance at individual general practice level or nephrologist specialist level.
RPSD = e.g. 01/01/2023, RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis

	2
	IF (CKD_STAGE >= 3)
	Next Rule
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5. This rule also ensures exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	3
	IF CKD_DATE > RPED-12 MONTHS
	Select
	Reject
	Rule 3 allows the selection of subset of patients with CKD 3-5 that have been diagnosed in the last 3 months.

	End of denominator rules


CKD = Chronic Kidney Disease Diagnosis, CKD_STAGE = Staging of CKD disease, CKD_DATE = Date of CKD diagnosis, RPED = Reporting Period End Date
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF EGFR = 1 AND UR_ACR =1
	Next Rule
	Reject
	Rule 1 allows the selection of a subset of CKD patients with both EGFR and urine ACR assessment

	2
	EGFR_DATE > CKD_DATE – 90 DAYS OR EGFR DATE < CKD DATE + 90 DAYS
	Next Rule
	Reject
	Rule 2 allows the selection of a subset of CKD patients with eGFR performed within 90 days preceding the CKD diagnosis OR within 90 days after the CKD diagnosis

	3
	UR_ACR_DATE> CKD_DATE – 90 DAYS OR UR_ACR_DATE < CKD_DATE + 90 DAYS
	Select
	Reject
	Rule 3 allows the selection of CKD patients with eGFR performed within 90 days before or after the CKD diagnosis, that had also 1 urine ACR during the same period

	End of numerator rules


EGFR = eGFR assessment, UR_ACR = Urine albumin to creatinine ratio, EGFR_DATE = Date of eGFR assessment, CKD_DATE = Date of CKD diagnosis, UR_ACR_DATE = Date of Urine albumin to creatinine ratio
Indicator NM247: The percentage of CKD-coded patients and with an albumin to creatinine ratio (ACR) of 600 mg/gr or more, without diabetes, who are currently treated with an ARB or an ACE inhibitor

Indicator NM247 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> across the whole GESY, to assess performance at each individual endocrine specialist level.
RPSD = e.g 01/01/2023
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis

	2
	IF (CKD_STAGE >= 3)
	Next Rule
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5. This rule also ensures exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	3
	IF (UR_ACR = 1 AND UR_ACR_LAST_VAL >= 600)
	Next Rule
	Reject
	Rule 3 allows the selection of subset of patients with a CKD stage 3-5 with ACR value of 600 mg/gr or greater in their last recorded reading of ACR

	4
	IF DIAB = 0
	Select 
	Reject 
	Rule 4 allows the selection of subset of patients with a CKD stage 3-5 with ACR value of 600 mg/gr or greater, without diabetes

	End of denominator rules


CKD = Chronic Kidney Disease Diagnosis, CKD_STAGE = Staging of CKD disease, UR_ACR = Urine albumin to creatinine ratio, UR_ACR_LAST_VAL = Value (result) of last recorded urine albumin to creatinine ratio assessment, DIAB = Diabetes diagnosis
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF (ARB = 1 OR ACE =1)
	Next Rule
	Reject
	Rule 1 allows the selection of patients with at least one prescription of ARB or ACE inhibitor

	2
	IF (ARB_DATE OR ACE_DATE > RPED – 6 MONTHS)
	Select
	Reject
	Rule 2 allows the selection of the subset of patients that are currently treated with ARB or ACE inhibitor (prescription within preceding six months) 

	End of numerator rules


ARB = Prescription of ARB, ACE = Prescription of ACE, ARB_DATE = Date of ARB prescription, ACE_DATE = Date of ACE prescription, RPED = Reporting Period End Date   
Indicator NM84: The percentage of CKD-coded patients who have hypertension and proteinuria and who are currently being treated with an angiotensin-receptor blocker or an angiotensin-converting enzyme inhibitor.

Indicator NM84 business rules: 
Reporting period -> At the end of each year -> non-cumulative data collection
Reporting unit (minimum population) -> The indicator is appropriate to assess performance at individual general practice level or nephrologist specialist level.
RPSD = e.g 01/01/2023
RPED = e.g. 31/12/2023
Calculation: (Numerator/denominator)*100
	Denominator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF CKD = 1
	Next Rule
	Reject
	Rule 1 allows the selection of all patients with a CKD diagnosis

	2
	IF (CKD_STAGE >= 3)
	Next Rule
	Reject
	Rule 2 allows the selection of subset of patients with a CKD stage 3-5. This rule also ensures exclusion of unspecified CKD stage (e.g. coded stage 0 or missing value)

	3
	IF (HYPER = 1 AND PROTURIA = 1)
	Select
	Reject
	Rule 3 allows the selection of subset of patients with a CKD stage 3-5 with both hypertension and proteinuria.

	End of denominator rules


CKD = Chronic Kidney Disease Diagnosis, CKD_STAGE = Staging of CKD disease, HYPER = Hypertension diagnosis, PROTURIA = Proteinuria event recording
	Numerator

	Rule number
	Rule
	Action if true
	Action if false
	Rule description or comments

	1
	IF (ARB = 1 OR ACE =1)
	Next Rule
	Reject
	Rule 1 allows the selection of patients with at least one prescription of ARB or ACE inhibitor

	2
	IF (ARB_DATE OR ACE_DATE > RPED – 6 MONTHS)
	Select
	Reject
	Rule 2 allows the selection of the subset of patients that are currently treated with ARB or ACE inhibitor (prescription within preceding six months) 

	End of numerator rules


ARB = Prescription of ARB, ACE = Prescription of ACE, ARB_DATE = Date of ARB prescription, ACE_DATE = Date of ACE prescription, RPED = Reporting Period End Date   






Supplementary Table 1: Excluded quality indicators and the reasons for their exclusion
	Indicator 
	Indicator summary
	Reason for exclusion

	NM83
	The contractor establishes and maintains a register of patients aged 18 years or over with CKD with classification of categories G3a to G5
	Institutional limitations as individual practices are not set-up to maintain databases/registries for specific diseases

	NM217
	The percentage of patients on the CKD register and with an albumin to creatinine ratio (ACR) of less than 70 mg/mmol, without moderate or severe frailty, in whom the last blood pressure reading (measured in the preceding 12 months) is less than 135/85 mmHg if using ambulatory or home monitoring, or less than 140/90 mmHg if monitored in clinic.
	Technical limitations to quantify frailty in the HIO electronic data collection system.

	[bookmark: _Hlk216262657]NM246
	The percentage of patients on the CKD register and currently treated with an ARB or an ACE inhibitor who are also currently treated with an SGLT2 inhibitor if they have either: no type 2 diabetes and a urine ACR of 22.6 mg/mmol or more, or type 2 diabetes and a urine ACR 3 mg/mmol or more.
	Technical limitations to implement this indicator at the HIO electronic data collection system as the test results relevant to this indicator are currently available in PDF format and not in a fully digital (e.g.XML) format to allow for easy automatic data collection.

	NM248
	The percentage of patients on the CKD register and with an albumin to creatinine ratio (ACR) of 70 mg/mmol or more, without moderate or severe frailty, in whom the last blood pressure reading (measured in the preceding 12 months) is less than 125/75 mmHg if using ambulatory or home monitoring, or less than 130/80 mmHg if monitored in clinic.
	Technical limitations to quantify frailty in the HIO electronic system electronic data collection system.
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