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Introduction

Heart failure (HF) is the term used to characterize a complex 
clinical syndrome, in which the heart is unable to maintain 
the cardiac output required to meet the body’s metabolic 
demands.[1] It is estimated that around 26 million people around 
the world are living with HF, while in the United Kingdom 1.3% 

of  the population is affected.[2] The most common etiologies 
of  HF are ischemic heart disease, hypertension, and diabetes 
mellitus. Interestingly, clinical and epidemiological data from 
the past two decades have identified diabetes mellitus as an 
independent cause for myocardial dysfunction and HF, in the 
absence of  ischemic or valvular disease or other risk factors of  
cardiovascular disease.[3] These findings are further supported 
by a recent data analysis from 14,407 adults that showed 
diabetes mellitus, either alone or in combination with a previous 
myocardial infarction, to be the most potent predictor for 
developing HF in the future.[4] A different study revealed diabetes 
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mellitus as the only specific predictor of  HF rehospitalization 
in patients over 80 years old.[5] Furthermore, even prediabetes 
mellitus was shown to be a risk factor for the development of  HF, 
with over a third of  patients hospitalized with HF and without a 
previous diagnosis of  diabetes mellitus showing impaired fasting 
plasma glucose (FPG) or impaired glucose tolerance.[6] Indeed, 
the prevalence of  prediabetes and diabetes mellitus in patients 
with HF ranges from 25% to 40% and appears to affect the 
prognosis of  this patient group.[6]

The European Society of  Cardiology suggests that in the 
non‑acute setting, the plasma concentration of  natriuretic 
peptides should be measured, as the initial investigation in 
patients with symptoms of  suspected HF.[7] Therefore, in the 
context of  general practice in the United Kingdom, measuring the 
level of  plasma NT pro‑brain natriuretic peptide (NT pro‑BNP) 
is the investigation of  choice to establish a working diagnosis 
of  HF, before a referral for echocardiography is made. In 
addition to that, the National Institute for Health and Care 
Excellence (NICE) in England recommends several additional 
investigations in primary care, to assess aggravating factors 
of  HF, including assessing glycemic status.[8] Until September 
2018, NICE recommended measuring FPG levels, to identify 
concomitant diabetes or prediabetes mellitus, at the time of  
initial investigation of  suspected HF in primary care. The 2018 
update recognizes the move toward measuring plasma glycated 
hemoglobin (HbA1c) levels when diagnosing and monitoring 
diabetes mellitus and therefore recommends measuring plasma 
HbA1c levels when investigating suspected HF.

The high prevalence of  both diagnosed and undiagnosed diabetes 
or prediabetes mellitus in HF patients and its significantly 
adverse effect on the disease prognosis underline the need for 
early identification of  abnormal glycemic status and its prompt 
management. Ideally, this should be achieved at the timepoint 
of  suspected HF investigations and by using plasma HbA1c. 
General practitioners (GPs) have a unique role to play in this, 
as more often than not they encounter patients presenting in 
primary care with stable HF. This allows them to screen these 
patients for diabetes or prediabetes mellitus and treat it and thus 
effectively improve the prognosis of  these patients. Taking these 
issues into consideration, the primary aim of  this audit was to 
assess whether GPs are screening new suspected cases of  HF 
for diabetes or prediabetes mellitus and to identify the degree 
of  uptake of  this updated guideline, in a partnership of  general 
practice surgeries in Colchester, England.

Materials and Methods

In November 2018, the first round of  the audit cycle was 
conducted, via a retrospective study of  medical records 
of  patients being investigated for previously undiagnosed, 
clinically suspected HF. Using the electronic medical record 
system “SystemOne,” the medical records of  approximately 
11,400 patients, registered with this practice partnership in 
Colchester at the time, were searched. During the period from 

November 1, 2017 to November 1, 2018, all patients who 
had their plasma NT pro‑BNP level measured for the initial 
investigation of  clinically suspected HF were included in the 
study. Details of  demographic variables, including age and 
gender, and laboratory tests, in particular whether FPG or plasma 
HbA1c levels were measured, were collected. In total, the records 
for 19 patients were identified in the first audit round and were 
included in the analysis.

After the completion of  the first round of  record searching, 
quality improvement interventions were put in place, to bring 
the attention of  GPs working at the partnership to the recent 
NICE guideline update, as well as to the steps needed to comply 
with it. The interventions included an oral presentation of  the 
first‑round findings delivered at a practice meeting, which all 
GPs attended. Furthermore, it was identified that “SystemOne” 
had a preselected list of  laboratory tests, as set by the regional 
pathology laboratory and including an FPG level in accordance 
with the older NICE guidelines. The system prompted the 
GPs to order these preselected tests every time they ordered 
a plasma NT pro‑BNP level measurement. Having identified 
that, an illustrated guide for the partnership’s GPs was prepared, 
outlining how to customize the test order to include plasma 
HbA1c instead of  FPG [Figure 1]. This was posted in various 
locations in the practice surgeries and was also disseminated to 
all practicing GPs via email.

In March 2019, the second round of  the audit cycle was 
conducted, using the same record‑searching method as the first 
audit round. The records of  approximately 29,900 patients were 
searched during this round, as two more general practice surgeries 
of  5000 and 13,500 patients merged with the partnership. During 
the period from November 1, 2018 and March 6, 2019, all patients 
who had their plasma NT pro‑BNP level measured for the initial 
investigation of  clinically suspected HF were included in the 
study. Any duplicate patients who had appeared in the first audit 
cycle were excluded. The same details from the patients’ records 
as during the first cycle were collected. In total, the records for 
91 patients were identified in the second audit round and were 
included in the analysis.

Results

In total, 110 patients, 19 in the first cycle and 91 in the second 
cycle, were included in the analysis. Of  the total number of  
patients, 62 (56.4%) were female, and this percentage was more 
or less consistent in both the first and second audit rounds 
(52.7% and 57.1%, respectively) [Table 1]. The highest proportion 
of  patients at 41.8% was in the 65–79 age group, which was 
again consistent in both audit rounds (first round at 52.6% and 
second round at 39.6%).

At the time of  the first audit round, only 31.6% of  the patients 
who were investigated by their GPs for clinically suspected new 
HF had their plasma HbA1c level measured [Table 2]. Over a 
third of  patients (36.8%) had no investigation done to assess 
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their diabetes mellitus status, at the time of  suspected HF 
investigation. At the second audit round, 4 months after the 
first round and the interventions undertaken, the percentage of  
patients who had their plasma HbA1c level assessed increased 
to a majority of  59.3%. The percentage of  patients having their 
FPG level measured remained largely unchanged (31.6–33.0%), 
as a number of  patients in the second audit round had both 

FPG and HbA1c measured. Furthermore, the patients who 
had no assessment of  their diabetes mellitus status during their 
initial HF investigation decreased from over a third (36.8%) 
to only a fifth.

Discussion

The importance of  auditing the quality of  care received by HF 
patients in the United Kingdom has been clearly demonstrated 
over the years, with annual reports from the National Cardiac 
Audit Program.[9] The emphasis of  these audits, however, is on 
hospital admissions for HF, focusing on in‑hospital diagnostic 
investigations of  the condition (electrocardiography and 
echocardiography), as well as treatment adherence after discharge 
and patient outcomes.[10,11] This approach seems to be replicated 
in other countries, overlooking the importance of  investigating 
comorbidities in HF such as diabetes mellitus.[12] In fact, a recent 
prospective study of  8399 patients with HF has identified using 
plasma HbA1c levels, that 1106 (13% of  total) patients had 

Figure 1: Illustrated poster guide outlining how to customize the blood test order to include plasma HbA1c instead of fasting plasma glucose, 
when ordering plasma NT pro‑BNP levels

Table 1: Characteristics of suspected new heart failure patients at this general practice partnership from November 1, 
2017 to March 6, 2019

Characteristic Audit round 1 Audit round 2 Total
Number Percentage Number Percentage Number Percentage

Sex
Male 9 47.4 39 42.9 48 43.6
Female 10 52.6 52 57.1 62 56.4

Age
<50 0 0 7 7.7 7 6.4
50‑64 1 5.3 21 23.1 22 20
65‑79 10 52.6 36 39.6 46 41.8
80‑94 8 42.1 27 29.6 35 31.8

Table 2: Laboratory investigations for diabetes mellitus 
status assessment in patients with suspected new 

heart failure at the time of NT pro-BNP plasma level 
measurement at this general practice partnership from 

November 1, 2017 to March 6, 2019
Laboratory 
test

Audit round 1 Audit round 2
Number Percentage Number Percentage

HbA1c 6 31.6 54 59.3
FPG 6 31.6 30 33.0
None 7 36.8 18 20.0
HbA1c=Glycated hemoglobin, FPG=Fasting plasma glucose
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undiagnosed diabetes mellitus and 2103 (25%) had prediabetes 
mellitus.[13] Furthermore, the same study reported a hazard ratio 
for HF hospitalization or cardiovascular mortality of  1.39 for 
patients with undiagnosed diabetes mellitus and 1.27 for patients 
with prediabetes mellitus. The usefulness of  plasma HbA1c level 
as a risk stratification tool in HF patients with comorbid diabetes 
mellitus was shown in a study of  6935 chronic HF patients.[14] 
In the patient subgroup with diabetes mellitus, higher plasma 
HbA1c levels were independently associated with increased 
risk of  all‑cause death or cardiovascular hospitalization, within 
a median of  3.9 years. A different study in hospitalized HF 
patients concluded that higher plasma HbA1c was associated 
with prolonged hospital stay.[15] Additionally, studies in the general 
population have indicated that FPG measurements tend to 
underestimate the burden of  undiagnosed diabetes mellitus when 
compared to plasma HbA1c by a factor of  0.5.[16,17] Moreover, 
plasma HbA1c was shown to be a more accurate predictor of  
progression of  prediabetes to diabetes mellitus.[18] These results 
emphasize the importance of  early identification of  diabetic 
status during the diagnostic work‑up of  patients with suspected 
HF, preferably using plasma HbA1c as a more accurate diagnostic 
and prognostic marker. Primary care physicians have a unique 
opportunity to achieve this in their practice, by encountering 
HF patients early in the disease course. This allows them to 
intervene early and potentially prevent some of  the adverse 
effects on their patients.

Therefore, in light of  these results and the NICE HF guidelines 
update coming into effect in September 2018, the purpose of  
this audit was to assess the adherence of  GPs to the latter. To 
the best of  our knowledge, no audits have been performed in the 
primary care setting in the United Kingdom, to assess the degree 
of  uptake of  the new guidelines. The results of  the first audit 
round suggest that prior to our interventions, a high proportion 
of  patients presenting to this general practice partnership with 
clinically suspected new HF were not investigated for diabetes 
mellitus status, with either method. This represents an area 
requiring significant improvement in the standard of  care of  
this patient population. The low proportion of  patients having 
their plasma HbA1c level measured at the first audit round (less 
than a third) was somewhat expected, since the specific record 
search took place only 2 months after the updated guidelines were 
released by NICE. Despite this, it was decided to undertake the 
audit, feedback, and education approach, which was shown to 
be effective in improving the uptake of  guidelines in different 
settings,[19] while a re‑audit was planned for 4 months later to 
complete the cycle and assess for intervention effectiveness.

During the practice meeting, which all GPs working at the 
partnership attended, their attention was brought to the NICE 
guideline update, and reasons for noncompliance to the new 
guidelines were identified. These included lack of  awareness 
among GPs regarding the changes proposed by the new guideline. 
Furthermore, as described earlier in the Materials and Methods 
section, as the regional pathology laboratory did not update 
their software in time for the updated NICE guidelines release, 

GPs were misled into automatically choosing to order an FPG 
measurement. Only a small number of  GPs were aware that 
the pathology laboratory’s preselected investigation list, linked 
to ordering a plasma NT pro‑BNP test, could be manually 
customized. Reasons for not performing any investigation 
for diabetes mellitus status, despite FPG measurements being 
suggested by NICE guidelines prior to the 2018 update, were 
not identified. Following this meeting and the preparation of  our 
illustrated guide for customizing the plasma NT pro‑BNP‑related 
blood tests request [Figure 1], an attempt was made to liaise with 
the regional pathology laboratory and ensure that a software 
update is achieved. Unfortunately, despite our efforts, this wasn’t 
achieved prior to the second audit round.

The results of  the second audit round suggest that our 
interventions were effective in improving adherence to the 
recommendation of  investigating diabetes mellitus status in 
patients with suspected HF in primary care, with 80% of  patients 
now having one or both tests done. Furthermore, the proportion 
of  patients having the recommended investigation (plasma 
HbA1c level) ordered reached almost 60%, at 4 months after 
our interventions. Our results therefore reinforce the importance 
of  a complete audit cycle, with at least two rounds, in assessing 
and improving adherence to clinical guidelines. Unfortunately, 
previous research suggests that although a plethora of  audits 
is undertaken by clinicians, in over three quarters of  them the 
loop was not closed by re‑auditing, thus undermining their 
effectiveness and wasting resources.[20] Having shown with 
this audit that simple interventions such as GP information 
and re‑education are effective, we recommend regular auditing 
and re‑auditing of  new guideline updates, to achieve even 
higher adherence rates. In particular, our results demonstrate 
that a complete audit cycle is a good way of  helping primary 
care clinicians, who tend to work more in isolation than other 
specialists, to stay up to date and adhere to new guidelines. 
Theoretically, a 100% adherence rate to the specific NICE HF 
guidelines could be achieved, with an updated preselected list 
of  blood investigations, replacing FPG with plasma HbA1c, to 
accompany all plasma NT pro‑BNP orders. Although in practice 
this was not achieved prior to the second round of  our audit, 
we recommend that pathology laboratories that use electronic 
investigation systems, such as “SystemOne,” should keep their 
software up to date and in line with new guidelines. A further 
re‑audit of  the specific guidelines is also recommended, after such 
software updates are implemented, in conjunction with frequent 
reminders to GPs. Our audit therefore emphasizes the point 
that primary care can play a fundamental role in helping other 
organizations they work with keep up to date with guidelines 
and raising the standard of  care of  their patients. In addition 
to that, we have showcased that primary care technology can 
sometimes be amended in‑house to help improve adherence to 
new guidelines.

Concluding, our audit acts as a reminder to GPs and primary 
care physicians about the importance of  diabetes mellitus in the 
prognosis of  HF and in emphasizing that plasma HbA1c is now 
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test of  choice to check for diabetes mellitus status, including in 
patients with HF. Finally, we are hopeful that our results will 
prompt the National UK Heart Failure Audit to consider auditing 
the use of  plasma HbA1c testing, in inpatients newly diagnosed 
or being investigated for new HF during that admission, and 
whose diabetes mellitus status is unknown, and the effect of  
that on patient outcomes.
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