RPG AKI working group: 
Assessment of the baseline knowledge of hospital pharmacist in regard to acute kidney injury:
Introduction:

Acute kidney injury (AKI) is a complex disorder with multiple aetiologies and risk factors which are often preventable and reversible. All hospitalized patients are at risk of AKI, either resulting from their presenting disease or subsequent iatrogenic injury. Even subtle degrees of AKI convey increased morbidity and mortality and it is essential that AKI is recognized early and treated effectively.
In March 2009 the NCEPOD report “adding insult to injury” identified that there was a deficiency in how patients with AKI were managed within the United Kingdom’s (UK) hospitals1. Several recommendations from this were made with a view to improve clinician and allied health professional awareness of AKI and the management of patients diagnosed with AKI. 

A further NCEPOD report in 2010 “An age old problem” identified the same issue of poor management of AKI in elderly surgical patients and made similar recommendations regarding senior clinician review and specialist involvement before operating on elderly patients2.
Hospital pharmacists (HP) can play a key role in identifying potential nephrotoxic agents, inappropriate fluid regimens and give advice on drug omission, reduction in dosage as well as safer alternatives in patients with AKI.
However as identified in the NCEPOD reports in regards to clinicans poor awareness of AKI, the baseline knowledge of hospital pharmacists requires assessment to identify whether this is also true.  

Aim:

To identify the baseline knowledge of hospital pharmacists in regard to AKI and to use this to guide the renal pharmacy group on designing an educational package on AKI for hospital pharmacists.
Objectives:

To identify if hospital pharmacists:

1. Can define the term AKI and how it is staged in current clinical practice.
2. Are aware of the risk factors which can lead to an increased risk of AKI.
3. Have an awareness of some of the common causes leading to an episode of AKI.
4. Can describe how an episode of AKI should be monitored during an inpatient admission.
5. Are aware of medications which should be avoided during and episode of AKI and what action they would take if these were to be prescribed.
Further objectives:
· Identify the best format in which learning tools can be delivered to hospital pharmacists

Method:

Members of the Renal Pharmacists Group (RPG) were asked to email or send a hard copy of the questionnaire to other non-renal specialist pharmacists within their hospital trusts and neighbouring hospitals during a period between July and September 2011. 

Results:

246 questionnaires were returned from 41 hospital trusts from within the United Kingdom.
Of the questionnaires received 223 pharmacists had access to a specialist renal hospital pharmacist, 18 did not have access to a specialist renal hospital pharmacist and 5 were unsure. 
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Figure 1: Bar chart showing range of experience (in years) of hospital pharmacist who returned questionnaire

Figure 1 shows that the majority of hospital pharmacists who returned questionnaires had between 1 and 5 years of clinical pharmacy experience.
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Figure 2: Bar chart showing number of hospital pharmacist that felt they knew or understood the term AKI.
Figure 2 shows that of the questionnaires returned 154 HP’s felt they knew what AKI was. 23 did not understand the term AKI and 69 were unsure.
Table 1: Table showing the percentage of responses to various statements in regard to AKI (correct answers in bold). 
	Statement about AKI
	% mrked

	AKI is a gradual loss of kidney function occurring over months.
	1

	AKI is a rapid loss of kidney function developing over hours to days
	97

	The risk  of AKI can be staged using the AKIN criteria
	39

	The risk of AKI can be staged using the MDRD equation.
	8

	Stage 1 AKI is defined by a 1.5-1.9 fold increase in serum creatinine from baseline or a rise in serum creatinine of greater than 26.4micromols/l from baseline
	38

	Stage 1 AKI is defined by a 3-3.9 fold increase in serum creatinine from baseline or a rise in serum creatinine of greater than 264micromols/l from baseline
	11

	Stage 2 AKI is defined by a 2-3 fold increase in sCr from baseline
	41

	Stage 2 AKI is defined by a 4-5.9 fold increase in sCr
	7

	Stage 3 is defined by a >3 fold increase in sCR or sCr≥354umol/l with an acute rise of 44umol/l or renal replacement therapy is initiated
	36

	Stage 3 is defined by a >6 fold increase in sCR or sCr≥654umol/l with an acute rise of 88umol/l or renal replacement therapy is initiated
	10


Question 2 of the questionnaire asked HPs to mark statements about the definition and assessment of AKI that they felt were correct. 97% identified that AKI is a rapid loss of kidney function that develops over hours to days. Approximately 40% of respondents were able to identify the correct stages of the AKIN staging system.
Table 2: Table showing the percentage of responses from HPs identifying risk factors for AKI (correct answers in bold).
	Risk Factor
	% mrked

	Age
	77

	Race
	23

	Hypothyroidism
	5

	Diabetes
	75

	Liver disease
	35

	Pre-existing renal disease
	85

	Cardiac failure
	66

	Atherosclerotic peripheral vascular disease
	38

	Surgery
	67

	Inflammatory bowel disease
	7

	Hypovolaemia
	82

	Hypervolaemia
	19

	Chronic obstructive pulmonary disease
	6

	Sepsis
	91


Question 3 asked HPs to identify the risk factors associated with AKI. Age, diabetes, pre-existing renal failure, cardiac failure, hypovolaemia and sepsis were correctly identified by the majority of HPs. However, Liver disease and atherosclerotic peripheral vascular disease (APVD) were not. 67% considered surgery a risk factor for AKI which was not considered a risk factor by the national AKI working group. 

Table 3: Table showing the percentage of responses from HPs in regard to common causes of AKI (correct answers in bold).
	Common Cause
	% mrked

	Medication
	92

	Diarrhoea and vomiting
	59

	Sepsis
	90

	Dehydration
	87

	Obesity
	5

	Surgery
	62

	Exercise
	3

	Polycystic kidney disease
	20

	Rhabdomyolysis
	47

	Contrast procedures
	70


Question 4 asked HPs to identify the common causes of AKI. Medication, Sepsis, dehydration and contrast procedures were correctly identified. Diarrhoea and vomiting, and Rhabdomyolysis were only correctly identified by by less than 60% of HPs.
Table 4: Table showing the percentage of responses from HPs in regard to factors to be monitored in a patient with AKI (correct answers in bold).

	Factor to monitor
	% mrked

	Fluid volume
	87

	Serum Creatinine level
	96

	Corrected Calcium levels
	30

	Haemoglobin concentration
	20

	Blood pressure
	74

	Temperature
	28

	Medication
	87

	Stool chart
	10

	Iron, folate and B12
	11

	Urea
	87

	Bicarbonate level
	67

	Potassium
	89

	Sodium 
	59

	Phosphate
	47

	Albumin
	25

	Urine output 
	88

	Eye sight
	5

	Liver function  tests
	19


In question 5, HPs were asked to identify the factors that they would monitor in a patient with AKI. Fluid volume, serum creatinine level, blood pressure, medication, urea, potassium and urine output were the most common factors identified. Temperature, stool chart, bicarbonate level and sodium levels were less common although considered important by the RPG AKI working group.
Table 5: Table showing some examples of medications requiring specific actions in AKI and the percentage of correct responses from HPs (correct action in bold).

	Medication (correct action in brackets)
	% correct action

	Digoxin (monitor and reduce dose if necessary)
	87

	Methotrexate (avoid)
	70

	Ramipril (avoid)
	74

	Furosemide (monitor and reduce dose if necessary)
	46

	Diclofenac  (avoid)
	95

	Morphine MR (as MST) (avoid)
	29

	Amlodipine (monitor and reduce dose if necessary)
	29

	Aspirin (75mg) (no action)
	64

	Phenytoin (monitor and reduce dose if necessary)
	40

	Tamoxifen (no action)
	82


Question 6 of the AKI questionnaire asked HPs to identify the correct action in regard to each of the above medication. The pharmacists were asked to mark either “avoid”, “monitor and reduce dose if necessary” or”no action required”

(In brackets is the considered correct action by the RPG AKI working group)

For digoxin, methotrexate, ramipril, diclofenac and tamoxifen the majority of HPs answered correctly.

Furosemide, morphine sulphate MR tablets and amlodipine were the least correctly answered. 
Table 6: Table showing HPs preferred learning method/tool 

	Educational Tool
	% mrked

	CPPE package
	72

	Journal article
	63

	Text book
	22

	Risk assessment tool
	35

	Interactive website
	65

	Interactive media (DVD)
	21

	Conference lectures
	29

	Other*
	7


Discussion:
From these results it is clear that although HPs understand what AKI is in terms of rapidly declining renal function, just under half have awareness of the AKIN criteria and how AKI can be staged aiding diagnosis of AKI. This may be due in part to the fact that up until March 2010 there was no consensus definition agreed between nephrologists on how AKI should be defined and assessed. 
The majority of risk factors were correctly identified however less than 40% of HPs were aware that liver disease and APVD were also important risk factors. Surgery was considered a risk factor for AKI however it is not in the majority of cases the surgical procedure that caused the AKI but the poor fluid management pre, during and post the procedure. This fact was made clear in the NCEPOD report “An age old problem”.2
Causes of AKI were also correctly recognised by most HPs although diarrhoea and vomiting and Rhabdomyolysis were only considered causes by 59% and 47% respectively. Diarrhoea and vomiting often in combination with medication causes AKI due to hypoperfusion of the kidney. Rhabdomyolysis leads to AKI due to myeoglobulin casts forming within the kidney tubules.
Polycystic kidney disease is a common cause of chronic kidney disease (CKD) not AKI, although patients with this condition will be at an increased risk of AKI during periods of severe illness.

Monitoring factors in patients with AKI was also answered well although factors such as temperature and stool charts were not considered important by 72% and 90% respectively. Considering that sepsis is a major risk factor and cause of AKI monitoring temperature in these patients to ensure correct response to treatment is imperative. Diarrhoea again is a common cause of dehydration and therefore fluid loss via stool output charts needs to be assessed to ensure accurate fluid management strategies are in place.
The question regarding appropriate actions to various medications in AKI was answered well in the majority of questionnaires. It was surprising that only three quarters of the respondents would with hold an angiotenisn converting enzyme inhibitor (ACEi) during an episode of AKI. Considering that ACEi in combination with non-steroidal anti-inflammatory drugs (NSAIDs) are one of the most common causes of AKI this percentage should have been higher. 

There were clear issues in regard to sustained release morphine, loop diuretics, calcium channel blockers and phenytoin.

Morphine is metabolised to morphine-3-glucoronide (M-3-G) and morphine-6-glucoronide (M-6-G). Both metabolites are active, however M-6-G is substantially more active than morphine itself. M-6-G has a substantially longer half life than the original compound. Combined with a prolonged release formulation, morphine can accumulate in AKI leading to opioid toxicity. It is generally considered safer to convert from the “sustained release” preparations to a “normal release” form of morphine at a reduced dose, or switch to either oxycodone or fentanyl, which do not accumulate in the same way.
Loop diuretics require monitoring. In cases of AKI due to dehydration they should not be used. However, in cases such as nephrotic syndrome due to glomerulonephritis loop diuretics are essential to the treatment strategy. Loop diuretics have also been used for acute tubulonephritis.

Calcium channel blockers should also be monitored with caution as often in the case of sepsis hypotension causes hypoperfusion to the kidney. In these instances any other blood pressure lowering agent should be stopped to allow an improvement of blood flow to the kidneys.
Phenytoin requires monitoring and possible dose reductions due to various factors during an episode of AKI that affect albumin levels and protein binding such as increased levels of urea and toxins.
It is apparent that a CPPE package, interactive webpage and journal article on AKI would be the preferred learning tools to improve HPs awareness of AKI and that the areas highlighted above must be included within it 
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