
57-year-old man presenting using U-500 insulin to the hospital  
 
 Endorama  

Thaer Idrees M.D. 
Second year adult endocrine fellow 

 



October 2019 



OBJECTIVES  

• Review U-500 insulin  
• Review UChicago policy about the use of U-500 in the hospital 
• Review literature about the use of U-500 in the inpatient settings 
• Safety and considerations for U-500 insulin use   

 



HPI 
 

 
• 57-year-old man with PMH of morbid obesity (BMI= 59), HFrEF (EF of 49% in 2017), HTN, 

HLD, DM and CAD  
       Chief complain: 8 months of worsening SOB and leg swelling 
               Consult for: T2DM on U-500 insulin 
• He cannot take 5 steps without getting short of breath and can not lie flat 
• Patient noted to be hypoxic and was put on 4L NC with an oxygen saturation of 91% 
• He was given IV Lasix 40 mg and admitted for further diuresis and workup for heart failure 

 
 
 

 



IN ER… 

What would you do? 

ER call you for insulin management as he reported taking U-500 insulin 400 U BID with meals 



DM HISTORY  

• T2DM more than 15 years ago, + Charcot arthropathy, + neuropathy, and does not 
have significant retinopathy 

• The patient reported taking his insulin all the time with his meals for years 
• Seen by Endo at Uchicago clinic a year PTA and he was sent home on 250 BID of U-

500 
 



IN ER… 

-   This AM, he did not take his insulin and his BG in the ER is 177  
- He ate turkey sandwich, fruits and pudding along some crackers  
- his 2 hrs post-prandial BG was 164 with no insulin  



MORE HISTORY  

• Meals: 
- No breakfast 
- Lunch: leftovers from wife's previous night take-out 
- Dinner: Meat and potatoes; bucket of fried chicken 
- Snacks: Chips, ice cream, cookies 
 
• He does not exercise due to chronic knee and back pain  
• Over the past 2-3 years, he has gained approximately 100 lbs  

 
 

weight in Kg 
2017 



PMH:   
• Cataract 
• Charcot's arthropathy 
• Chronic stable angina 
• Essential hypertension 
• GERD  
• HFrEF  
• Hyperlipidemia 
• OSA (obstructive sleep apnea) does not wear CPAP 

PSH: 
• I&D soft tissue abscess in neck    
PFH:  
• Hypertension      Father    
• Dyslipidemia/Hypercholesterolemia Father    
• Heart Disease    Father    
• T2DM     Sister and both parents  
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SH: 
•  Smoking status: never smoker       
•    Sedentary job  
Meds: 
• Aspirin 81 QD 
• Lipitor 80mg QD 
• Coreg 6.25mg BID 
• Cozaar 100mg QD 
• Lyrica 75mg TID 
• Metformin 1000mg BID 
• Montelukast 10mg QHS 
• Pantoprazole 40mg BID 
• Humilin U-500: 400 units BID 
• Trulicity once per week (was on Victoza before, but switched due to insurance issues) 
• Torsemide 20mg QD 
 
 



• Constitutional: Negative for chills, fever and malaise/fatigue  
• HENT: Negative for ear discharge and hearing loss   
• Eyes: Negative for blurred vision  
• Respiratory: Positive for cough, shortness of breath and wheezing   
• Cardiovascular: Positive for palpitations. Negative for chest pain  
• Gastrointestinal: Negative for abdominal pain, constipation, diarrhea, nausea and vomiting  
• Genitourinary: Negative for dysuria and urgency  
• Musculoskeletal:  back pain, knees pain, but no falls  
• Skin: Negative for rash 
• Neurological: tingling  in fingers and toes. Negative for tremors and weakness 
• Endo/Heme/Allergies: Negative for polydipsia  
• Psychiatric/Behavioral: Negative for substance abuse and suicidal ideas. The patient is 

nervous/anxious  
• All other systems reviewed and negative 

 
 
 

REVIEW OF SYSTEMS 
 



PHYSICAL EXAM  

• BP 103/56  | Pulse 77  | Temp 36.5 °C (97.7 °F) | Resp 22  | SpO2 95% |BMI= 59  
• Constitutional: no acute distress, morbidly obese  
• HEENT: EOMI, oropharynx clear 
• Neck: supple, no thyromegaly, no acanthosis nigricans, no skin tags  
• Cardiovascular: regular rate, no extra heart sounds 
• Pulmonary/Chest: good respiratory effort, clear to auscultation bilaterally 
• Abdomen: bowel sounds present, soft, non-tender, no violaceous straie, no lipodystrophy  
• Musculoskeletal: moving all extremities, no deformity, +2 edema  
• Neurological: no focal deficits   
• Skin: warm, dry 
• Psychiatric: agitated  

 

 

 



LABS 



U-500 R-INSULIN  

• U-500 regular insulin was first introduced into clinical  
practice in 1952 and has been in practice  since 1990s 

 

• It is 5-fold concentrated form of regular insulin 
 

• Survey administered to internal medicine physicians 
and ward nurses, 47% reported they were ‘‘very  
uncomfortable’’ with the use of U-500 insulin  

 
 

PK: 
• Time-to-onset: 30 minutes 
• Peak insulin levels:  1.75 to 4 hours (mean, approximately 3 hours) 
• Duration of action:  6.5 to 12 hours after SubQ abdominal injection 
 

 
Lane et al., Endocr Pract. 2009 
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INSULIN RU-500 USES 

In cases where insulin resistance is evidence in: 
 

• Obese patients (>200 U of insulin daily) 
• New etiologies of severe insulin resistance: 

• The use of protease inhibitors for HIV and GVHD after bone marrow 
transplantation, both of which may result in an acquired form of lipodystrophy 

• Insulin receptor defects (type A insulin resistance syndromes)  
• Insulin receptor autoantibodies (type B insulin resistance syndrome) 
• Posttransplant state while on high-dose glucocorticoid 
• Severe systemic infection 
• Gestational DM with severe insulin resistance 

Lane et al., Endocr Pract. 2009 



INSULIN RU-500 BENEFITS AND 
CONCERNS  

Potential benefits of using concentrated insulins: 

• Decreased volume, number of injections, and pain 

• Less frequent pen changes 

• Possibility of improved adherence  

•  Insulin pump enhancements:  
(i)   higher maximum bolus 
(ii)  higher maximum basal rate 
(iii) less frequent infusion set change/reservoir refills 

 

Schloot NC, Hood RC, Corrigan SM, Panek RL, Heise T. Concentrated insulins in current clinical practice. Diabetes Res Clin Pract. 2019  

Greater risk of serious insulin errors without proper nursing, patient, and physician 
education 
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CONCENTRATED INSULIN(S) 

Schloot NC, Hood RC, Corrigan SM, Panek RL, Heise T. Concentrated insulins in current clinical practice. Diabetes Res Clin Pract. 2019  
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META-ANALYSIS OF STUDIES 
REPORTING U-500R USE  

• Patients using insulin by multiple daily injections (MDI) and via CSII 
in nonpregnant T1DM and T2DM patients  

• Mean baseline HbA1c was 9.1–11.3%, and TDD was 219–391 units 

• After U-500R initiation, there was a significant HbA1c reduction 
reported in all studies, ranging 1.0–3.29%, with an overall reduction 
of 1.59% [95% confidence interval (CI), 1.26–1.92] based on the meta-
analysis 

• Significant weight gain of 4.38 kg (95% CI, 2.35–6.41) 

• TDD insulin dose increased significantly by 51.9 units (95% CI, 19.6–
84.1)  

Hypoglycemia: 

• Not reported to be more frequent than U-100 R use 

• One study, however, did find a significant increase in mild 
hypoglycemia from 13% to 42% 

Changes in HbA1c with an overall significant reduction of 1.59% (95% CI, 1.26–1.92);  

Reutrakul et al., J Diabetes Sci Technol. 2012 



BACK TO THE PATIENT  





THE USE OF INSULIN U-500 IN HOSPITAL 



SHOULD WE SWITCH TO U100 UPON ADMISSION? 



VA STUDY 1 

• Retrospective case-series 
• 116 admissions for 63 

unique patients using 
U500 in O/p 

Palladino et al,.Diabetes Res Clin Pract. 2016 

Institutional policy 
requires converting 

U500 to U100 at 50%  
of the dose after 

admission   



Palladino et al., Diabetes Res Clin Pract. 2016 

VA STUDY 1 



• Patients in this study underwent an average decrease of 77.4% in their home 
insulin dose during hospital admission 

• This finding likely reflects the large impact of reduced carbohydrate intake on 
insulin requirements (they will be on DM diet) 

• Given that patients in all three of the study groups remained uncontrolled 
approximately 50% of the time, with a low incidence of hypoglycemia, the results 
of this study suggests that a 50% reduction in home insulin doses may be an 
appropriate initial dose reduction  
 

VA STUDY 1 



SHOULD WE CONTINUE WITH U500 IN THE HOSPITAL? 



U-500 VS. U100 IN THE HOSPITAL 

•  61 patient  
• (Group A): 41 patients 

(67%) remained on U-500 
• (Group B): 20 patients 

were switched to a non-U-
500-based insulin 
regimen 

 

Tripathy et al., Endocr Pract. 2015 



U-500 VS. U100 IN THE HOSPITAL 

Tripathy et al., Endocr Pract. 2015 



INSULIN RESISTANCE INPATIENT  

Larsen et al., J Clin Endocrinol Metab. 2011 



SHOULD WE DECREASE TDD UPON ADMISSION 



ADA STANDARD OF CARE FOR DM 2019  
 

•  “Diabetes Care in the Hospital: regarding concentrated insulin (U-200,U-300,orU-
500) in the inpatient setting, it is important to ensure the correct dosing by utilizing 
an individual pen and cartridge for each patient, meticulous pharmacist supervision 
of the dose administered, or other means.” 

American Diabetes Association. Diabetes Care. 2019 



VA STUDY 2 

• Retrospective chart review study  
• 27 qualifying patients, with a total 

of 62 separate admissions  
• All patients were converted from U-

500 to various U-100 insulin 
regimens upon admission 

Paulus AO et al.,Endocr Pract. 2016 



• 89% of patients requiring ≤50% of 
their outpatient TDD 
 

Paulus AO et al.,Endocr Pract. 2016 

VA STUDY 2 



VA STUDY 3 

• Inpatient study of 20 type 2 diabetes 
receiving U-500 insulin in the ambulatory 
setting 

• patients were transitioned to receive U-
100 insulin 

R. Kedia et al.,  Journal of Diabetes and Its Complications (2017) 



VA STUDY 3 

R. Kedia et al. / Journal of Diabetes and Its Complications 31 (2017) 874–879 

Propose that patients using U-500 insulin in the 
ambulatory setting be transitioned to U-100 insulin at 
a 50% dose of their outpatient needs and titrate to 
euglycemia 

R. Kedia et al.,  Journal of Diabetes and Its Complications (2017) 



VA STUDY 2 

R. Kedia et al.,  Journal of Diabetes and Its Complications (2017) 



MORE STUDIES… 

• A retrospective 95 patients chart review of adult patients using U-500 insulin prior to 
admission to Beaumont Hospitals  

• Seventeen patients were continued on U-500 insulin  
• 78 received U-100 insulin during their inpatient stay  
• Proportion of insulin administered inpatient relative to the prior to admission dose was 

similar between the two groups (59% in the U-500 group and 46% in U-100 group; p = 
0.1344)  

• ?significantly more hypoglycemia events in the U-500 group compared to the U-100 group  

Zadeh et al., Diabetes Jun 2019, 68 (Supplement 1) 



UCHICAGO- POLICY AND 
PROCEDURE BULLETIN 

JUNE 2018 
 • Additional safety precautions were added for high concentration saline and U500 

insulin   
• Nursing signature will be required upon receipt of U-500 insulin vial and pen  
• All U-500 insulin pumps must have a pharmacist present when the pump is being 

refilled 
• On patient care units, U-100 insulin vials should be stored in locked pockets in the 

medication dispense cabinets. U-500 insulin vials will be stored in a locked box in 
the pharmacy, pharmacist will deliver the medication to the floor prior to the dose 
due time 

• U-500 insulin pens will be stored in a patient-specific pocket in the medication 
dispensing cabinet 



UCHICAGO POLICY AND 
PROCEDURE  



BACK TO THE PATIENT  



U-500 



BACK TO PT  

• Reports SOB has improved  
• Put out 8L of urine and discharged on torsemide 40 mg BID 
• Discharged on 130 units of U500 TID with meals   

 
 
 
 
 
 
 
 
 
 



KEY POINTS 

• U-500 insulin is 5-fold concentrated form of regular insulin 
• Time-to-onset is 30 minutes with peak around 1.75 to 4 hours (mean, 

approximately 3 hours) and duration of action of 6.5 to 12 hours after SubQ 
abdominal injection 

• It can be used in severe insulin resistant patients (>200 U a day) 
• Patients using U-500 insulin in the ambulatory setting be transitioned 

to 50% dose of their outpatient needs and titrate to euglycemia 
 
 
 



REFERENCES  

 

 

 

 
 
 

1. lane ws, cochran ek, jackson ja, scism-bacon jl, corey ib, hirsch ib, skyler js. high-dose insulin therapy: is it time for u-500 insulin? endocr 
pract. 2009 jan-feb;15(1):71-9. review. pubmed pmid: 19211405. 
 

2. schloot nc, hood rc, corrigan sm, panek rl, heise t. concentrated insulins in current clinical practice. diabetes res clin pract. 2019  
 

3. reutrakul s, wroblewski k, brown rl. clinical use of u-500 regular insulin: review and meta-analysis. j diabetes sci technol. 2012 mar 
1;6(2):412-20. review. pubmed pmid: 22538155; pubmed central pmcid: pmc3380787. 
 

4. tripathy pr, lansang mc. u-500 regular insulin use in hospitalized patients. endocr pract. 2015 jan;21(1):54-8. doi: 10.4158/ep14151.or. 
pubmed pmid: 25628119. 
 

5. palladino ce, eberly me, emmons jt, tannock lr. management of u-500 insulin users during inpatient admissions within a veterans affairs 
medical center. diabetes res clin pract. 2016 apr;114:32-6. doi: 10.1016/j.diabres.2016.02.004. epub 2016 feb 16. pubmed pmid: 27103366. 
 

6. larsen j, goldner w. approach to the hospitalized patient with severe insulin resistance. j clin endocrinol metab. 2011 sep;96(9):2652-62. doi: 
10.1210/jc.2011-0255. pubmed pmid: 21896896. Aamerican diabetes association. diabetes care. 2019 
 

7. paulus ao, colburn ja, true mw, beckman dj, davis rp, wardian jl, graybill sd, folaron i, lewi je. evaluation of total daily dose and glycemic 
control for patients taking u-500 regular insulin admitted to the hospital. endocr pract. 2016 oct;22(10):1187-1191. epub 2016 jun 30. pubmed 
pmid: 27359287. 
 

8. kedia r, desouza c, smith lm, shivaswamy v. a retrospective review of insulin requirements in patients using u-500 insulin hospitalized to a 
veterans affairs hospital. j diabetes complications. 2017 may;31(5):874-879. doi: 10.1016/j.jdiacomp.2017.02.008. epub 2017 feb 21. pubmed 
pmid: 28274680. 
 

9. schloot nc, hood rc, corrigan sm, panek rl, heise t. concentrated insulins in current clinical practice. diabetes res clin pract. 2019  
 

10. evaluation of inpatient insulin dose requirements and glycemic control of patients using u-500 regular insulin prior to admission. 
 paria sanaty zadeh, mark f. lutz and afomia a. feleke 

 
 

https://www-sciencedirect-com.proxy.uchicago.edu/science/article/pii/S8756328218303582
https://www-sciencedirect-com.proxy.uchicago.edu/science/article/pii/S8756328218303582
https://www-sciencedirect-com.proxy.uchicago.edu/science/article/pii/S8756328218303582


THANK YOU  

Questions/comments?  
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