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 National Audit of Percutaneous Coronary Interventions

PCI Data Import to NICOR Logic and Internal Validation rules 

12-02-2021




There are a variety of issues that relate to the way data from hospitals performing percutaneous coronary intervention (PCI) enters the NICOR (National Institute for Cardiovascular Outcomes Research) servers.


The current NAPCI (National Audit for PCI) dataset can be downloaded as an excel spreadsheet from the BCIS website at:

https://www.bcis.org.uk/resources/bcis-ccad-database-resources/datasets-history/


The majority of units use a PCI database to collect the data, and then export it in the form of a csv file to NICOR.  This document describes the import system for this csv file, the rules used to accept and reject data, the way each procedure is uniquely identified, and how data completeness are assessed.

 





Best wishes



Peter F Ludman
BCIS Audit Lead
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[bookmark: _Toc64044823]Introduction 
It is expected that the complete dataset from any unit will be uploaded on about a monthly basis to the NICOR servers. This csv file will therefore contain:

· Cases that have already been imported and have not been altered since last import
· Cases imported on the last occasion, but that have now been altered (either by having previously missing fields completed, or by having erroneous fields corrected.)
· Cases that are new, and have never uploaded before.  (Some of these will be complete and some incomplete).
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· The csv file being imported is first backed up on the NICOR server. All csv submissions are backed up.
· The importing computer’s Regional Settings are checked (Control Panel) for US date format configuration of (mm/dd/yyyy). If the format is US, then a warning is generated and the import is aborted.
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Each record (consisting of 113 data fields for dataset versions 5.5.7) is then analysed and must satisfy certain criteria if it will be allowed to be imported into the NICOR database.  These are the critical validation rules, and if the record fails, it is rejected and a report (the import log) listing reasons for failure is provided after import. 

Before validation runs, all field values are checked against the dataset for illegal values inconsistent with the dataset, and any illegal values found are removed and logged in the import log.
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A Fatal error occurs (and the record is rejected) if:
· csv record does not have 113 fields per record
· No valid hospital code.
· No valid corresponding encryption key for hospital code.
· No Hospital Number (i.e. patient Case Record No.)
· No valid Procedure date / time & =>1980.  (This must be date AND time as it uniquely identifies the procedure). 00:00 will be rejected as a time value as it is used as a default for some units when no time has been entered
· Clinical syndrome (2.01) data is missing (i.e. this field must contain the data ‘stable’ or ‘ACS’.  Unknown or blank fields will cause the record to be rejected.)
· 2.02. Indication is blank
· Date of Birth field is missing or not a valid date format.
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Each record must either be a PCI procedure (defined as number of lesions or vessels attempted is >0), or be a diagnostic angiogram during which at least one diagnostic device has been used (e.g. pressure wire, intravascular ultrasound study, optical coherence tomography etc).  This is defined as below

A Fatal error occurs (and the record is rejected) if:

If all of the following are false (i.e. the record is accepted if any one of the following are true):
Diagnostic device (3.19) is 1
Diagnostic device (3.19) is 2
Diagnostic device (3.19) is 3
Diagnostic device (3.19) is 4
Diagnostic device (3.19) is 5
Diagnostic device (3.19) is 6
Number of lesion attempted (3.11) is =>1
Number of vessels attempted (3.10) is =>1
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A Fatal error also occurs (and the record is rejected) if:

If 	Clinical Syndrome (2.01) is '1. Stable',
Then 	Indication  for Intervention (2.02) cannot be 3,4,5,6,7,8,11 or 12.

If 	Clinical Syndrome (2.01) is '1. Stable', and an Indication for Intervention (2.02) of 1, 2,9,10,98 or 99,
Then 	Procedure Urgency (2.03) must be '1. Elective.

If 	Clinical Syndrome is '2. Acute Coronary Syndrome',
Then 	Indication for Intervention (2.02) cannot be 1 or 2

If	Clinical Syndrome is '2. Acute Coronary Syndrome', and Indication is 3-99, Then 	Procedure Urgency (2.03) cannot be '1. Elective.'

If	Indication for Intervention (2.02) is 4,5,6,7, 8 or 12
Then 	Procedure Urgency (2.03) must be 3 emergency or 4 Salvage
If Clinical Syndrome is 2. ACS then 2.09 Admission Route must be 1. Direct to centre or 2. Inter-hospital transfer or 3 Already in hospital
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A Fatal error also occurs (and the record is rejected) if:

If 	Clinical Syndrome(2.01) is 2
Then 	reject record if 3.01 date/time of operation < date/time of arrival 

Discharge date (4.04) cannot precede Date / Time of operation (3.01)

Records passing all these requirements are imported.

Unique record identification
A unique record is defined by:

	1.01 Hospital Site Identifier
	1.02 Local Patient Case Record Number
	3.01 Date and time of PCI procedure
	
If during the importing of a record, an existing record has identical values for these 3 fields, it will be assumed to be the same record, and any updated or modified fields will be overwritten in the existing record.

If no record is found with identical values in these 3 fields, then it will be assumed to be a new record, and will be imported as such.

Therefore, when updating an existing record to fill in missing fields or correct errors, BE CAREFUL if you modify data in these 3 key fields.  If you do, then after uploading the new csv file, you will need to delete the first (and now duplicated) record from NICOR.
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Records passing the above tests will be imported, but further checks on quality are performed, and warnings generated as follows:
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Right most semi- colon is removed if present in a multi-value field item (PFL database). No warning logged. For all other poorly formatted multi-values, report as a warning, then fix formatting to “v1;v2;v3...n”

· Valid NHS Number (1.03)

· Date/time arrival at PCI hospital (5.26)  cannot be before date/time arrival at first hospital (2.08)

· 3.11 Number of lesions attempted cannot be less than 3.12 number of chronic occlusions attempted

· 3.11 Number of lesions attempted cannot be less than 3.13 number of restenoses attempted 

· 3.11 Number of lesions attempted cannot be less than number of 3.14 instent stenoses attempted 

· 3.13 Number of restenoses attempted cannot be less than number of 3.14 instent stenoses attempted
· 3.15 Number of stents used cannot be less than 3.16 number of drug eluting stents used.

· 3.17 Drug(s) eluted by stents(s) cannot just be '0. None' (single value) when 3.16 the number of drug eluting stents used is greater than zero [it can contain a 0 among other values]

(EXCEPTION: 3.16 can be 0 if 3.17 = 34 Mguard – which does not elute a drug)

· The Number of Lesions Successful (3.32) cannot be more than Number of Lesions Attempted (3.11)

· If Number of lesion attempted (3.11) is =>1 and Number of vessels attempted (3.10) is = 0 or blank
“Inconsistent data entry:   You state you have performed a PCI treating 1 or more lesions but that ZERO vessels have been treated – please enter the correct number of vessels treated”

· If Number of lesion attempted (3.11) is = 0 or blank and Number of vessels attempted (3.10) is >=1
“Inconsistent data entry:   You state you have performed a PCI treating 1 or more vessels but that ZERO lesions have been treated – please enter the correct number of lesions treated”

· If ‘Vessels attempted’ (3.09) contains at least one valid code (1 to 6) then If Number of lesion attempted (3.11) must be >=1 and Number of vessels attempted (3.10) must be >= 1
“Inconsistent data entry:   You state you have performed a PCI treating 1 or more vessels but you have entered  ZERO for either number of lesions or number of vessels attempted.  Please enter the correct values in these fields”

· If ‘Vessels attempted’ (3.09) is BLANK then Number of lesion attempted (3.11) must be 0 and Number of vessels attempted (3.10) must be 0 and Diagnostic device (3.19) must contain 1 (IVUS) 2 (Pressure wire) or 6 (OCT)
“Inconsistent data entry:   You have not stated which vessel you attempted.  The vessels attempted field can only be blank in an interventional diagnostic only study.”

· If ‘Out of hospital arrest’ (6.03) = 1. Yes”
 And ‘Arterial blood gas on arrival in cath lab: pH’ (6.06) is blank,
”Missing: 6.06 Arterial blood gas on arrival in cath lab (pH) when ‘6.03 Out of hospital arrest’ is 1. Yes. Please supply if available.

· If ‘Out of hospital arrest’ (6.03) = 1. Yes”
and ‘Arterial blood gas on arrival in cath lab: Lactate’ (6.07) is blank
“Missing: 6.07 Arterial blood gas on arrival in cath lab: Lactate, when ‘6.03 Out of hospital arrest’ is 1. Yes. Please supply if available.

· If ‘Out of hospital arrest’ (6.03) = 1. Yes”
and ‘Arterial blood gas on arrival in cath lab: Base excess’ (6.08) is blank
“Missing 6.08 Arterial blood gas on arrival in cath lab: Base excess when ’6.03 Out of hospital arrest’ is 1. Yes. Please supply if available.

· PCI Hospital Outcome (4.01) cannot be ‘6. (death)’ if the Status at discharge (4.03) is ‘0. alive’, and vice versa (ie ‘dead’ must appear in either both or neither field)

· 5.19 Arterial complications cannot be 'none' if 4.01 PCI hospital outcome is '5. arterial complication'

· 4.01 PCI hospital outcome cannot be 'none' if 5.21 patient status during transfer to theatre is '1. external massage', '2. haemodynamically unstable' or '3. haemodynamically stable'

· 4.01 PCI Hospital Outcome must be 1 or 2 if Clinical syndrome = 1 and 4.02 Enzyme postop =2 (elevated >= 5x) (Deleted following changed definition of type 4 MI)


· If 5.25 (Left Main Stem Protected) = 1 (yes) then 2.14 previous CABG must be 1 (Yes), and 3.09 (Vessels attempted) must contain the value 2 (Lmain)

· Height must be saved in cm and must fall between 100cm and 244cm. Values outside this range are removed and logged (there is an auto-conversion to cm from numbers entered as metres which is logged with a warning)

· Weight must fall between 30kg and 190kg. Values outside this range are removed and logged

· Errors are also noted and logged if  the following date/time fields have a value but are not in a valid date and time format or are before 01/01/1980:
onset of symptoms (2.07)
arrival first at hospital (2.08)
arrival at PCI hospital (5.26)
procedure date time (3.01)
first balloon date time (3.26)
discharge date (4.04) [date only field]

If a patient with an acute coronary syndrome is admitted directly to a PCI centre then the arrival time can be entered into either field 2.08 (arrival at first hospital) or field 5.26 (or arrival at PCI hospital).  To be valid there should either be an entry in only one of these fields, or an entry in both - but if it is in both then it must be identical in both fields . Thus:
· In patients with both:
	2.01 Clinical Syndrome = option 2. Acute coronary syndrome
	AND
	2.09 admission route = option 1. Direct
	If data are present in both field 2.08 AND field 5.26 (arrival at first hospital, or 	arrival at PCI hospital) and are not identical this will generate a serious 	warning.
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Any value recorded as unknown or left blank is considered missing.

The number of data fields that can be counted as legitimately “blank” depends on:
· Whether or not a patient had emCABG
· Which of four data subsets they fall into:
	1. Stable Patients
	2. Unstable Patients no STEMI
	3. STEMI Patients
	4. Non interventional procedures (imaging or pressure assessment only)

Thus: 

Items excluded from all data completeness calculations
· 2.20 LVEF
· 3.05 Operator2
· 3.06 Operator2Status
· 3.07 Operator3
· 3.08 Operator3Status
· 3.35 ProcedureComment
· 5.14 Research Id
· 5.33 Second Operator GMC Number
· 5.34 Third Operator GMC Number

Also
· Exclude 5.20 time to by-pass in data completeness calc if 5.21 patient status during transfer to theatre is 0
· Exclude 5.28 Referring hospital in data completeness if 2.09 Admission route (ACS only) is 1. Direct to cardiac centre or 3 Already in hospital.
· Exclude fields 6.04 to 6.11, if field 6.03 (out of hospital cardiac arrest) is 0.No

A non interventional procedure defined as 3.10 number of vessels attempted = 0 and 3.11 number of lesions attempted = 0 and 3.19 while diagnostic device field contains at least 1,2,3,4 or 6.  Under these circumstances
· Exclude 3.09 Vessel treated (it can be blank) 

If stable, exclude
· 2.04 Shock
· 2.07 SymptomOnset
· 2.08 Date/Time arrival at First hospital (ACS only) 
· 2.09 AdmRoute
· 2.10 PresentingECG
· 2.11 RecentLysis
· 2.12 EnzymesRaised
· 2.28 IRAFlowPreOp
· 3.26 IRAOpen
· 3.34 IRAFlowPostOp
· 5.26 Date/Time arrival at PCI hospital (ACS only)
· 5.27 Date/time call for help
· 5.29 Date/time of ECG triggering PPCI pathway
· 5.30 Patient location at time of STEMI

If Unstable patient NO STEMI, exclude
· 2.05 AnginaClass
· 2.06 NYHAScore
· 2.28 IRAFlowPreOp
· 3.26 IRAOpen
· 3.34 IRAFlowPostOp
· 4.02 PostOpEnzymes
· 5.27 Date/time call for help
· 5.29 Date/time of ECG triggering PPCI pathway
· 5.30 Patient location at time of STEMI

If Unstable patient WITH STEMI exclude
· 2.05 AnginaClass
· 2.06 NYHAScore
· 4.02 PostOpEnzymes	
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While the calculation above looks at the overall completeness of the record against the entire dataset, there are several key fields for which data completeness is extremely important.  These are the fields involved with risk stratified outcome assessment and operator reported outcomes.  It is a priority that units have more than 95% data completeness for these fields which are:

All PCI Procedures
· 1.03 NHS number
· 1.06 Date of Birth
· 1.07 Sex
· 2.03 Procedure urgency
· 2.04 Pre-procedure shock
· 2.13 Previous MI
· 2.16 Diabetes
· 3.09 Vessels treated
· 4.01 PCI hospital outcome
· 4.03 Discharge status
· 4.04 Discharge date
· 5.05 Medical History
· 5.06 Renal disease
· 5.35 Creatinine
· 2.18 Weight
· 5.31 Consultant responsible GMC number
· 3.02 Consultant responsible name

PCI for all Types of Acute Coronary Syndrome
· 2.07 Date/Time symptom onset
· 5.27 Date/Time call for help
· 2.08 Date/Time arrival at first hospital
· 5.26 Date/Time Arrival at PCI Hospital
· 2.09 Admission route

Primary PCI
· 5.30 Location of patient at STEMI onset
· 3.26 Date/time of first balloon inflation 
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The use of FFR, IVUS and OCT (and OFDI etc) when no PCI ensues is described as an ‘Interventional Diagnostic Procedure.

An Interventional Diagnostic Procedure is therefore defined as invasive coronary angiography with the use of adjunctive invasive diagnostic equipment such that a coronary device approaches, probes or crosses one or more coronary lesions (including - but not limited to – a pressure wire, intravascular ultrasound and swept laser imaging), before the intention to treat by mechanical revascularisation has been decided. Interventional diagnostic cases should be performed by interventional cardiologists in intervention capable centres.

From January 2014 it was decided to record these procedures in the PCI database, but to distinguish these from PCI procedures, the following rules need to be applied:

For an ‘Interventional Diagnostic Procedure’:

· Total number of lesions attempted (field 3.11) must = 0 

· and Total number of vessels attempted (field 3.10) must =0

· and ‘Diagnostic device(s) used during procedure (field 3.19) should include one of the interventional diagnostic procedures described

· Vessels attempted (field 3.09) should be left empty

Any adverse in-hospital outcomes should be recorded in the same way as for a PCI procedure.
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