
TITAN-ACS Study 

Trial of Insulin Therapy for Achieving Normoglycaemia in ACS 

Practical Points 

 

Aim To identify and treat at the earliest opportunity all patients having troponin positive 

ACS presenting with an admission glucose >= 10 mmol, (approximately 15% of all ACS) using 

a validated insulin/dextrose/potassium infusion for up to 24 h. regardless of age, 

management strategy, or presenting haemodynamic status.  The target range is 4 – 8 mmol.  

Patients with and without known diabetes will be included. All patients with suspected ACS 

should have glucose measured on admission using a calibrated point of care analyser on a 

venous / capillary sample in order that treatment may be initiated at the earliest 

opportunity.  Patients presenting with glucose in the range 8 - 9.9 mmol should be checked 

at 1 and 2 hours and treatment with intravenous insulin initiated if glucose >=10 mmol.  

 

Treatment   In addition to all usual care, patients having a blood glucose on admission of 

>=10 mmol should be treated with an insulin / dextrose/potassium infusion at the earliest 

opportunity.  Smoother control of blood glucose, with less risk of hypoglycaemia or 

hypokalaemia, is achieved with a concomitant infusion of dextrose 5% with KCl 40 mmol /L.  

Management of hyperglycaemic patients found not to have elevation of troponin should be 

determined locally, but the possibility of diabetes should still be considered.  

Where pPCI is the reperfusion strategy it is important to ensure that glucose is checked on 

patients going direct to the lab, and that the infusion is started as quickly as possible. The 

insulin infusion should not be discontinued during the procedure. Local arrangements with 

interventionalist colleagues should be agreed 

If it is desired, this regime may be used for patients with diabetes regardless of admission 

blood sugar. 

 

 

 

 

Infusion 

 The infusion consists of 50 units Human Actrapid® in 49.5ml sodium chloride 0.9%  

 5% dextrose with potassium chloride 40 mmol is infused at 30 ml.h. via a non-reflow 
Y connector.   



 If it is local practice to use 5% or 10% dextrose without added potassium, this is 
permitted, but is outside the recommendations based on the pilot study.  Please 
advise the help desk if your hospital wishes to use plain 5 or 10% dextrose, so that we 
can keep a record. 

 Once prescribed it is hoped that management/ adjustment, including termination of 
the infusion where appropriate, will be in the care of nursing staff 

 Exception.  A few patients may be very insulin resistant and may require more insulin 
than that prescribed below in order to achieve a BG < 10 mmol/l.  Particularly if 
glucose remains > 14 mmol for more than 2h a larger dose of insulin should be 
considered.  This adjustment should be made in conjunction with a medical doctor or 
a non-medical prescriber of insulin. There is a field in the database to record this; see 
below. 
 
 

 Infusion rate 

Blood 
glucose 

Insulin infusion / hour 

< 4 mmol Nil. Treatment of hypoglycaemia according to local protocol  

4.1 – 6.0 mmol 1 ml ( 1 u / hour) 

6.1 – 8.0 mmol 2 ml 

8.1—10.0 mmol 3 ml 

10 .1– 12.0 mmol 4 ml 

12.1- 14.0 5ml 

>= 14. 1 mmol 6 ml.  If BG remains >= 14  mmol for over 2 hours discuss an 
increase in insulin infusion rate with clinician / insulin prescriber. 

 

 

 

 

Practical points  

 Patients should be identified at the earliest opportunity.  A&E staff should be 

made aware of this.  The ambulance service should be asked to check capillary 

glucose on patients with suspected ACS, and alert A&E staff on arrival.  

 Wherever possible treatment should not await the confirmation of an elevated 

troponin. However, if a hospital deals with large numbers of ‘chest pain - query 

cause’ patients it may be impracticable to start all patients on an infusion while 

awaiting a troponin result.  In these circumstances admission to the study may 



be delayed until troponin value is established, while bearing in mind the 

desirability of early treatment  

 Where the probability of an elevated troponin is high, based on other clinical 

features or ECG findings, an infusion should be started while awaiting the 

troponin value. 

 Existing diabetes medication should be withdrawn for the duration of the insulin 

infusion, with the exception of basal analogue insulin (glargine and  detemir etc). 

 The insulin infusion rates (box above) should be made available in all areas 

where an infusion might be started / maintained. 

 Consideration should be given to treating all hyperglycaemic patients (generally 

at higher risk) in a single facility (cardiac ward etc), although this protocol has 

been evaluated on general medical wards, and can be used there if locally 

convenient. 

 Glucose must be checked hourly until within range 4-8 mmol for 2 hours 

 If glucose is within range 4 - 8 mmol for 2 hours, frequency of glucose checks 

may be reduced to 2 hourly 

 If glucose within range 4 - 8 mmol for 6 hours, glucose / insulin infusion may be 

withdrawn;  

o record the date and time that the infusion was stopped once glucose is 

within range for 6 h or hypoglycaemia develops (see below), even if the 

infusion is restarted.  

o check glucose at 1  and 2 hours after infusion stopped, and restart if 

glucose > 8 mmol.  

o If glucose > 8 mmol returns after stopping, continue the infusion to 24 h, 

with appropriate glucose measurements.  

o Usual treatment for patients with diabetes should be restarted after 

normoglycaemia has been achieved.  If it is wished, the infusion may be 

continued until it is convenient to introduce usual treatment according to 

local practice.   Recording date / time of stopping infusion /dextrose as 

usual.  

 If BG remains >14 mmol for >2 hours then increase the hourly rate by 1 unit/hour 

until BG <10 mmol, and then change back to the infusion guide.  A medic / insulin 

prescriber will have to make this adjustment if local protocol cannot allow 

otherwise. 

 If glucose =< 4 mmol, stop infusion of insulin. Severe hypoglycaemia (<3 mmol) is 

associated with adverse mortality outcomes. Manage hypoglycaemia (glucose =< 

4 mmol) according to local protocol. 

o Check blood sugar frequently immediately after treating hypoglycaemia 

and restart infusion if appropriate as rebound after treatment is common. 

 



Note that hypoglycaemia tends to occur more commonly in haemodynamically 

compromised patients. Exercise caution when treating patients with features of a 

low cardiac output and/or elevated venous pressure.  Poorer outcomes in this group 

may reflect the underlying condition rather than hypoglycaemia per se. 

 

 Blood glucose (non-fasting) must be checked at 24 hours after start of infusion 

for all patients. 

 The total dose of insulin used will be estimated from the glucose values. This 

relies on strict adherence to the protocol; for a given glucose value it will be 

assumed that the appropriate insulin infusion rate has been used!  When 

additional insulin is used please record this on the proforma. 

 

 

Other investigations 

 All these investigations are part of routine care: 

 Serum potassium at admission and (approximately) 24 h.  Hypokalaemia is more 

likely where there is significant elevation of glucose and where larger doses of 

insulin are needed. 

 If any sustained arrhythmia (one requiring intervention) potassium should be 

checked and recorded. Only record the first event 

 HBA1c  Elevated HbA1c is predictive of impaired glucose tolerance and is an 

investigation that  should be performed for any patient presenting with new 

hyperglycaemia 

 Fasting glucose after an overnight fast  - a minimum of 12 hours after 

discontinuation of the insulin infusion 

 

Exclusions  

 Patients having severe non-cardiac co-morbidity with an estimated prognosis of 
less than 6 months. 

 Patients having complex metabolic disorders likely to have an impact on 
glycometabolic control.  

 Pregnant females 

 Patients in whom transfer to another hospital is imminent; ie., before 
normoglycaemia can be achieved.   

 
 

Data recording 

 A proforma will be provided which may be used for initial data entry.  



 A page has been added to the MINAP application (both web and Lotus Notes) to 

allow easy data entry.  In addition to a routine MINAP record the following data 

should be recorded. 

o All (capillary) blood glucose measurements made in first 24 h.  Number 

will vary.  Provision is made to record glucose at 21 time points, but it is 

not anticipated that all will be used. Care will be needed to enter glucose 

at appropriate time on proforma.  Where very frequent glucose 

measurements are made during treatment for symptomatic 

hypoglycaemia, the lowest value should be entered, but there is no 

facility to enter values more frequently than hourly.  

o HbA1c 

o X 2 serum potassium (admission, 24 h.) 

o Type of arrhythmia – if present 

o Potassium if an arrhythmia 

o Record if treatment has been given for hypoglycaemia. This implies any 

additional treatment given for a blood glucose < 4 mmol. 

o For patients not known to be diabetic; check fasting plasma glucose after 

discontinuation of insulin infusion by more than 12 h and an overnight 

fast. 

 If glucose has not been recorded at any time point, leave field blank; never enter 

0. 

 

 

Involvement of diabetes team 

 The diabetes team should become involved with all hyperglycaemic patients 

whether known to have diabetes or not. This should be subject to local 

discussion at the beginning of the study.  

 In patients not known to have diabetes it is good practice to inform the patient 

and the GP of the presence of dysglycaemia and include the results of fasting 

glucose and HbA1c in the discharge note 

 The decision to perform an OGTT (and timing) is a matter to be determined in 

consultation with local diabetologists.  Where a decision to arrange an OGTT is 

made please keep a note of this for possible future reference.  

 

 

Advice on Data entry  

 

A new page has been added to Lotus Notes and to the Web Application.  They differ in 

appearance for technical reasons.  The Lotus Notes version is straightforward.  The web 

version differs. Initially you see the following.   



 
Once you have entered the date / time of the start of the infusion click on Insulin 

infusion/Glucose levels and all the glucose recording points will appear.  Enter Other details by 

clicking on this button 

 

Admission blood glucose.   When this is entered into the Results section of the usual MINAP 

record it is reproduced on the Hyperglycaemia page.  This is a reminder of the admission 

value but it can not be edited here. 

 

Date and time of insulin infusion   Date / time entry in Lotus Notes follows the usual 

conventions with days, hours and year separated by a gap or a forward slash.  For time hh 

and mm must be separated by a colon.  In the web application date and time is entered 

using the calendar icon. 

Once the time has been entered you will note that for each glucose field a time appears to 

remind users when the next glucose should be checked. See Practical points above on 

frequency of checks.  You cannot (must not) enter 0; if a value is missing leave blank. 

 

HBA1c   Taken during the admission 

 

Fasting glucose   A fasting value at least 12 h. after end of the insulin infusion 

 

Treatment for hypoglycaemia.  Enter Yes for any treatment given in response to a glucose < 

4.0mmol beyond just stopping the insulin infusion. Any treatment should be according to 

local protocol. 

 

Additional insulin.   If any additional doses of intravenous insulin have to be given – in 

excess of those prescribed in the dose schedule above – enter Yes.  This may occur when 

there is a high level of insulin resistance, and is most likely to occur in the first few hours of 

treatment.  Do not include regular doses of basal analogue insulin. 

 

Cardiac arrhythmia The purpose of the field is to check if any significant arrhythmia (one 

that needs either drug treatment or cardioversion) developed during the infusion of insulin. 

Insulin causes potassium to enter cells and depletes the limited extracellular potassium.  It is 

not possible to cover all cardiac arrhythmias, and we aim to record the most significant that 

may be due to, or exacerbated by, hypokalaemia. So if there are several different types of 

arrhythmia during the infusion record the most significant; VF>VT>SVT/AF.   

 



Serum potassium   Record admission potassium, and one approximately 24h after 

admission.  It is appreciated that this second value has to fit with unit routine, and may not 

be exactly 24h after admission.  If there is an arrhythmia please check the potassium at the 

time of the event and record it on the database. 

 

Review by the diabetes team   Record that the patient has been seen by the Diabetes Team, 

and ask them for a decision on whether they wish to arrange an OGTT.  Please keep a 

separate list of patients for whom an OGTT has been arranged for future reference. 

 

 

The MINAP record 

 In completing the MINAP record please ensure that the following data fields are 

complete 

 Creatinine 

 Weight, height 

 Admission BP, pulse 

 Loop diuretic use (surrogate for evidence of heart failure)   

 The MINAP hyperglycaemia page, recording treatment in hospital as option 1. 

Glucose insulin regime, and Discharge treatment.  

 Past medical history; Diabetes by pre-hospital treatment regime 

 Time of onset of symptoms as accurately as possible for all patients, not only 

STEMI. Where symptoms stutter over time – as they commonly do with nSTE MI 

– use the time of onset of those symptoms that led the patient to call for help. 

 

 

Helpline  This is  open 9-5 Weekdays;  Ronaldvan.Leeven@uclh.nhs.uk  who will forward 

queries as required to Dr Maggie Sinclair Hammersley or Dr John Birkhead 

 

 This study is based on the experience gained in 

the pilot study where numbers treated were 

limited. Further experience will be gained by 

treating larger numbers. If you have any 

comments to make about treatment or 

outcomes of treatment, or unexpected events 

possibly related to treatment, please inform 

the helpdesk by email.  

mailto:Ronaldvan.Leeven@uclh.nhs.uk

