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Reducing/Preventing Hypoglycemic Risk Through Evidence-Based Practice 

Campus Cedar Crest Campus 

Percent Patients having 
Sulfonylureas Induced 
Hypoglycemia  

18.7% 16.2% 

Total Days BG <70 mg/dL per 
Sulfonylurea Induced 
Hypoglycemia  

1.73 1.53 

Total Events BG < 70 mg/dL 
per Sulfonylurea Induced 
Hypoglycemia  

2.85 2.5 

Proposed Removal of Sulfonylureas From Hospital 

Formulary 

Sources: 

-Barrueto, F. (2010, August 19). Sulfonylureas. . Retrieved July 9, 2014, from https://  

      umem.org/educational_pearls/1171/ 

-Clement, S., Braithwaite, S., Magee, M., Ahmann, A., Smith, E., Schafer, R., et al. 2013,  

      April. Management of Diabetes and Hyperglycemia in Hospitals.American Diabetes  

      Association, 2,7, 553-591. 

 -DeRUITER, J. (n.d.). OVERVIEW OF THE ANTIDIABETIC AGENTS. Retrieved July  

      8, 2014, from http://www.auburn.edu/~deruija/   

      endo_diabetesoralagents.pdf 

-Deusenberry CM, Coley KC, Korytkowski MT, Donihi AC. (2012, May). Hypoglycemia  

      in hospitalized patients treated with sulfonylureas.Pharmacotherapy 2012, 32. 

-Jennings, A., Wilson, M., & Ward, J. Symptomatic Hypoglycemia in NIDDM Patients  

      Treated With Oral Hypoglycemic Agents. 1989, March. American Diabetes  

      Association , 12, 203-208.  

-Moghissi, E., Korytkowski, M., DiNardo, M., Einhorn, D., Hellman, R., Hirsch, I., et al.  

      (2009, June) American Association of Clinical Endocrinologists and American Diabetes  

      Association Consensus Statement on Inpatient Glycemic Control. American Diabetes  

      Association , 32 (6), 1119-1131. 

-Seltzer, HS. Drug-induced hypoglycemia. A review of 1418 cases. Endocrinology and  

      Metabolism Clinics of North America, 83-163. Retrieved July 7, 2014, from http:// 

      www.ncbi.nlm.nih.gov/pubmed/2645125  

-Turchin, A., Scanlon, J., Matheny, M., Shubina, M., Greenwood, B., & Pendergrass, M.  

      2009, July. Hypoglycemia and Clinical Outcomes in Patients with Diabetes   

      Hospitalized in the General World. American Diabetes Association, 32(7), 1153-1157.  

-Vigersky, R., Seaquist, E., Anderson, J., Childs, B., Cryer, P., Dagogo-Jack, S., et al. 2013  

      May. Hypoglycemia and Diabetes: A Report of a Workgroup of the American Diabetes   

      Association and The Endocrine Society. Diabetes Care, 32(5), 1384-1395.  
 

Conclusion: 

        The importance of this proposal is to reduce hypoglycemic risk. Hypoglycemia 

can be fatal, cause brain death, lead to confusion, loss of consciousness, and result in 

seizures (Vigersky, 2013). By removing and/or reducing sulfonylurea use in the 

hospital setting one may minimize this risk.  

       This research indicates that we are not maximizing the quality of care provided by 

keeping these drugs on formulary. Moreover, increased costs begin to become a 

concern when one episode of hypoglycemia increases the length of stay by 2.8 days 

(Turchin 2009). Consequently, two of the three “Triple Aim” aspects are not met while 

this drug is available for use. 
      

Jay Pescatore, Joyce Najarian, RN,MSN,CDE 

Department: Inpatient Diabetes 

 

Hypoglycemia Algorithm Proposed Revision 

An LVHN diabetes management quality improvement goal:  

Reduce Hypoglycemic Rates 
 

Sulfonylureas on Lehigh Valley Health Network Formulary  

-Glimepiride (Amaryl) 
-Glyburide (Micronase/Diabeta) 
-Glipizide XL  

-Glyburide micronized (Glynase) 
-Glipizide 
-Glipizide/Metformin  

Glycemic Control Recommendations  
   
Dear Provider,    

Your patient’s Blood Glucose values have been out of the recommended target BG range (70-180).   

Please review the selected recommendations to improve your patient’s glucose control.  
 

Patient Name: _________________________________   MR: ___________________  A ge: ___________ 

Room#: ___________Attending: __________________  Chart Review Date/Time: ___________________  
 

HbA1C:_______  EAG ________ Date________; Most Recent Creatinine:______GFR______Date_______ 
Current Weight________kg; BMI___________ 
 

Recommendations based on Glucose Trends in Graph Below:    
If questions please Page:  Joyce Najarian @ pager # 1233 or call 610-402-1731. 

 

 

 

 
 

Thanks for reviewing these recommendations! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS FORM IS NOT A PERMANENT CHART FORM 

REVIEWER USE ONLY 
 

Admit Date/Primary Admit Reason:    Prior Hospitalization Within Past 12 Months:  □ No □ Yes 
Steroids:  □ No □ Yes □ Taper ________________________ 

 

Relevant Co-Morbidities: 
 

 

Home Diabetes Regimen: ⁯ N/A   Present Diabetes Regimen:   
□ Lantus ____units_________; □ ___________units______ 

□ Humalog ISF of ___mg/dl AC; ______ mg/dl HS; ___Q6  
□ Humalog 1 unit for ___gms CHO  

□ _______________mg ______  

□ _______________mg ______    

Current Nutrition Plan: □ Diet Type_______________; □ NPO; □ TPN; □ Tube Feedings ______________ 
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HYPOGYLCEMIA	ALGORITHM	FOR	NON-PREGNANT		ADULTS	

Able	to	safely	swallow;	Not	NPO	
-15	grams	oral	glucose	liquid	

(preferred)	
If	refused	
-4	oz.	clear	juice	(no	orange	juice	
for	renal	patients)	
-6	oz.	regular	soda		

-8	oz.	skim	milk		
*BG	<40	provide	double	
treatment	above	

Has	tube	feeding:	Administer	

15	grams	oral	glucose	liquid	
from	pharmacy	floor	stock.	
*BG	<40	provide	double	
treatment	above	
	

Unable	to	safely	receive	oral	treatment	

for	hypoglycemia,	has	no	tube	feeding,	

or	is	NPO	

Remain	with	patient,	
keep	HOB	elevated	

	

-Dextrose	50%,25	
ml	IV	push	

**BG	<40	provide	
double	
treatment	above	
		

IV	or	PICC	 No	IV	access	
immediately	

available	

Glucagon,	1mg	
subcutaneously	

Recheck	BG		in	15	minutes	

Blood	Glucose	<	70	 Blood	Glucose	>	70	

Repeat	algorithm	x1	

If	patient	fails	to	achieve	blood	

glucose	>70	after	two	treatment	or	
patient’s	condition	deteriorates	

contact	physician.	

Document	

-Provide	snack	(carbohydrate	and	protein,	such	

as	cracker	AND	peanut	butter	OR	cheese	OR	a	
sandwich	of	one	piece	of	bread	with	meat	or	
cheese)	OR	
-Provide	meal	
-Continue	existing	tube	feeding	if	applicable	
	

Discuss	event	with	physician	

prior	to	administration	of	
next	dose	of	insulin	or	oral	
hypoglycemic	medication	to	
evaluate	etiology	and	make	
appropriate	adjustment.	

BLOOD	GLUCOSE	<70	
	 																																										

Attempt	to	
establish	IV	

access	

Educate	patient	on	how	
to	recognize,	prevent,	

and	treat	future	
episodes.	

Enter	patient	safety	report	if	
occurred	due	to	unexpected	

reaction	to	medicine	or	interruption	
in	timing	or	meals,	monitoring	and	

medications.	

Recheck	in	1	hr.	

If	>70	 If	repeat	BG	<70	repeat	algorithm	
and	contact	provider	to	discuss	

possible	continuous	5	or	10%	
dextrose	IV	infusion.	

A. A1C: Measures glycosylated 

hemoglobin, target is less than 7% 

B. Creatinine: Provides insight on 

kidney function, generally 1.4 mg/dL or 

higher issues concern 

C. Steroids: Increases BG, if tapering off 

should also see decrease in insulin use 

D. Lantus: Long acting insulin, basal 

insulin 

E. Humalog ISF: Insulin adjusting for 

out of range BG, correctional insulin 

F. Humalog: Insulin provided that 

correlates with carbohydrate ingestion 

during meals, nutritional insulin 

G. Other drugs prescribed for diabetes: 

Prandin, Tradjenta, Humalog 75/25, 

70/30 Insulin, Insulin U-500, NPH,  IV 

Insulin, Sulfonylureas, Glucophage, 

Actos 

H. Type of nutritional plan for each 

patient, concentrating on if the patient 

has a constant carbohydrate moderate 

diet 
Note: All patients have diabetes 

Chart Review and Data Entry 

Notes: -All patients had diabetes, 18 years of age or older, and were non-pregnant 
           -Data collected was from LVHN inpatient admissions from July 2013-March 2014  

Background:  

        One of the major concerns with sulfonylurea utilization in the hospital are their 

extremely long half-lives of 16-24 hours, resulting in prolonged hypoglycemia 

(Barrueto, 2010). This is especially the case in patients with acute or chronic renal 

issues, and patients with altered nutritional intake (such as NPO and loss of appetite) 

(Vigersky, 2013) (Clement, 2013).  

        Duesenberry CM and colleagues completed a study observing adults who took a 

sulfonylurea during their hospitalization. They found that 19% of patients ingesting a 

sulfonylurea also had one or more incidents of hypoglycemia during their stay 

(Duesenberry, 2012). Adrian Jennings did a similar study spanning six months in 

which 41 out of 203 hospital patients (20.3%) on a sulfonylurea experienced 

symptoms of hypoglycemia (Jennings, 1989).  

        It has been documented and confirmed that three other hospitals have officially 

removed sulfonylureas from their drug formularies to some degree. They include 

Memorial Sloan-Kettering Cancer Center, Spectrum Health System, and Redland 

Community Hospital. 

Methods:  

        The study was conducted in two major portions, literature reviews and data 

collection. The first step in the process was evaluating scholarly work that attempted 

to make the public mindful of the risks that are associated with sulfonylurea use in an 

hospital setting. Subsequently, posts made by certified diabetes educators on the 

American Association of Diabetes Educators website were examined, networking 

with educators that have removed sulfonylureas from hospital formularies, or those 

in the process of doing so.  

        The number of patients from LVHN that ingested a sulfonylurea during their 

inpatient stay from July 2013-March 2014 was collected. In addition, all patients that 

had at least one hypoglycemic event during their hospitalization from July 2013 - 

March 2014 were also collected. The number of days and events each patient was 

hypoglycemic was also provided. By the use of excel one was able to match patient 

account numbers between the two lists. This produced data on patients that were 

prescribed a sulfonylurea and experienced at least one hypoglycemic event. 

Results: 

        The American Diabetes Association defines hypoglycemia as a blood glucose 

level less than 70 mg/dL (Moghissi, 2009). Both LVHN campuses, Cedar Crest and 

Muhlenberg, had a significantly high percent of patients with sulfonylurea induced 

hypoglycemia, 18.7 and 16.2 respectively. Producing data that corresponds with 

other sulfonylurea-induced hypoglycemic scholarly work indicates that this matter is 

prevalent at Lehigh Valley Health Network. Additionally, both hospitals had 

substantial ratios of total days and events blood glucose less than 70 mg/dL 

stimulated by a sulfonylurea. At the Cedar Crest campus these were 1.73 and 2.8, and 

1.53 and 2.5 at Muhlenberg campus respectively. 

*See handout for contraindications and precautions for each drug 

Levofloxacine AKA Levaquin: class of fluoroquinolone, an antibiotic (Kanbay, 2009) 
 
-FDA acknowledges it can cause changes in blood sugar while also taking oral anti-diabetes 
agents or insulin (Medication Guide Levaquin 2008). 
 
- “If you have diabetes and you get low blood sugar while taking Levaquin, stop taking Levaquin 
and call your healthcare provider right away” (Medication Guide Levaquin 2008) 
 
-Mechanism of fluoroquinolones glycemic irregularities is not distinctly known 
 
-What is known is that there are many reports of fluoroquinolone-induced hypoglycemia 
 
- There are also few reports of hyperglycemia created by fluoroquinolones  
 
2 possible mechanisms of fluoroquinolon-induced hypoglycemia: 
1. Pharmakinetics mechanism: 
Proposed drug–drug interaction 
Between fluoroquinolones and antihyperglycemic medications 
Gatifloxacin, Ciprofloxacin, and Levofloxacin with Glyburide (most common), Glimepiride, 
pioglitazone (with glyburide), and repaglinide  
Common system to be affected by a drug-drug interaction is a system called cytochrome P-450 
isoenzyme system 
System which oxidizes in the liver and kidneys 
One of the isoenzymes is CYP2C9, metabolizes glyburide, glimepiride, and glipizide 
The fluroroquinolones interact with the CYP isoenzymes inhibiting the oral agents metabolism 
Preventing the clearance and thereby inducing hypoglycemia 
Author admits this is an unlikely mechanism 
 
2. Pharmadynamic- 
Over-stimulated beta cells in the pancreas is the more practical mechanism for fluoroquinolone-
induced hypoglycemia 
Potassium channels play a major role in allowing the islet cells of the pancreas to secrete insulin 
If and when these channels get blocked, it causes the cell to depolarize. Consequently, voltage-
sensitive calcium channels are opened and calcium will rush into the cell; thereby ‘activating’ the 
beta cells.  
A release of insulin and decrease blood glucose will follow 
Fluoroquinolones inhibit the potassium channels in the beta cell’s membrane. Thus maintaining 
the activation of the cell and continual insulin secretions.  
 

Sources: 
Kanbay, M., Aydogan, T., Bozalan, R., Isik, A., Uz, B., Kaya, A., et al. (2009, December). A 
 Rare but Serious Side Effect of Levofloxacin: Hypoglycemia in a geriatric 
 patient. Diabetes Care, 29, 1716-1717. Retrieved July 15, 2014, from 
 http://care.diabetesjournals.org/content/29/7/1716.full 
  
Medication Guide Levaquin. (2008, September). Food and Drug Administration. Retrieved June 
 20, 2014, from 
http://www.fda.gov/downloads/drugs/drugsafety/ucm088619.pdf   
 Garber, S., Pound, M., & Miller, S. (2009). Hypoglycemia Associated with the Use of 
 Levofloxacin. Am J Health Syst Pharm, 66 (11), 1014-1019. . Retrieved 
June 30, 2014,  from http://www.medscape.com/viewarticle/713870_3  

 

Levaquin Induced 

Hypoglycemia Update 

http://www.fda.gov/downloads/drugs/drugsafety/ucm088619.pdf
http://www.medscape.com/viewarticle/713870_3
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