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Objectives 

1. Review the causes and evaluation of 
hypoglycemia in patients without diabetes 

2. Review the differential diagnosis for 
hyperinsulinemic hyperglycemia 

3. Understand alterations in the response to 
insulin-induced hypoglycemia in patients 
with spinal cord injuries 
 



Chief complaint 

73 year old man with a PMH of functional 
quadriplegia 2/2 remote traumatic C-spine 

injury, chronic Ogilvie syndrome, and neurogenic 
bladder with chronic indwelling foley presents 

with AMS and hypoglycemia. 



HPI 
• The patient’s family noticed slurred speech 

and confusion.  EMS was called and blood 
sugar found to be 47.  He received 1-2 amps 
of D50 and mental status returned to baseline.   

• No history of diabetes.   
• Pt denies any other symptoms new from his 

baseline. He denied fevers, chills, HA, blurred 
vision, chest pain, abdominal pain, SOB, N/V.  
He endorsed normal PO intake.   



HPI, continued 

• Of note, he has a known history of chronic 
Ogilvie syndrome and has marked abdominal 
distention at baseline.  Last BM was yesterday; 
bowel regimen includes Ducolax suppositories 
every other day.   

• Also of note, he was admitted three weeks ago 
for sepsis and was ultimately found to have 
prostatitis on CT for which he was discharged on 
a regimen of Ciprofloxacin and Bactrim (per ID) 
for a 12 week course. 



Additional History 

ROS: +abdominal distention +muscle spasms, otherwise negative 
 
Past Medical History:   
- C spine injury from GSW in 1986, functional quadriplegia 
- Chronic Ogilvie syndrome 
- Neurogenic bladder with chronic indwelling foley 
- Osteoporosis (reported, no BMD in our system) 
- Hyperlipidemia 

 
Past Surgical History: None 
 
Family History: Hypertension (mother) 
 
 
 



Additional History 
Meds: 
- Aspirin 81mg daily 
- Calcium carbonate 500mg and Vitamin D3 2,000IU daily 
- Dantrolene 50mg TID 
- Ezetimibe 10mg daily 
- K-dur 10 mEq daily 
- Bactrim DS 2 tabs TID 
- Ciprofloxacin 750mg BID 
 
Social Hx: Former smoker (quit 40+ years ago), occasional 
ETOH, no drugs.  Lives with wife, has a homemaker and home 
nurse.  Dependent on caretakers for all ADLs and iADLS. 

 



Ogilvie syndrome? Chronic Intestinal 
Pseudo-Obstruction 

• Signs/symptoms of 
mechanical 
obstruction with no 
anatomic lesion 

• Dilated bowel on 
imaging 

• Causes include 
degenerative 
neuropathies, 
paraneoplastic, 
infectious, 
autoimmune  

Up To Date. Chronic intestinal pseudo-obstruction. 



Our Patient’s Imaging 

Marked colonic distention 



Physical exam 

Constitutional: He is oriented to person, place, and time.  
Thin black man in no distress, notable supraclavicular wasting  
HENT: Normocephalic and atraumatic.  Oropharynx is clear and moist.  White 
patches on the lateral tongue  
Eyes: Conjunctivae are normal. No scleral icterus.  
Neck: Neck supple. No thyromegaly present.  
Cardiovascular: Normal rate, regular rhythm and normal heart sounds.  
Pulmonary/Chest: Effort normal and breath sounds normal. He has no 
wheezes.  
Abdominal: He exhibits distension. There is no rebound and no guarding. 
Markedly distended abdomen, non-tender  
Musculoskeletal: Muscular atrophy of the bilateral lower extremities, 0/5 
strength in the LE.  Bilateral UE with shoulder shrug intact 
Neurological: He is alert and oriented to person, place, and time.  

VITALS: Temp 36, BP 119/49, HR 72, RR 18, O2 sat 100% on RA, BMI 17 



 Admission Labs 

Hgb baseline 8-9 

129 
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95 

16 
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Cr baseline 0.4-0.5 

Ca 9.1 
Mg 1.7 
Ph 2.6 

A1c 4.3 
TSH 1.70 
 
Blood and urine cultures- pending 
UA: +LE, negative nitrites, 
occasional bacteria and 
squamous cells, many yeast 



Chart review 

• 11/2004 – 
admitted with 
pyelonephritis and 
bacteremia   

• 11/5/16 – 
admitted with 
sepsis from 
prostatitis   



Differential diagnosis? 
Initial recommendations?  



Initial Management 

• Admitted to general medicine 
• Started on IV ceftriaxone and Bactrim for possible 

UTI.  Cipro held due to reports of causing 
hypoglycemia.    

• Started on D5 NS @ 100 cc/hr  
• On the floor had 4 episodes of hypoglycemia  

requiring 2 amps of dextrose.  Lowest POC 34. 
• Transferred to MICU for more intensive 

monitoring 



Causes of Hypoglycemia 

Table: Cryer et al. J Clin Endocrinol Metab. 2009 Mar;94(3):709-28. 
Image: Støy et al. Proc Natl Acad Sci U S A. 2007 Sep 18;104(38):15040-4. 



Quadraplegia and response to 
hypoglycemia 

• 10 parapleglic, 10 quadriplegic, 10 controls 
• Injected with IV regular insulin: 0.1 unit/kg for 

paraplegic and control, 0.2 unit/kg for quadriplegic) 
• Serial measurements of glucose, epinephrine, 

norepinephrine, dopamine, cortisol obtained 

Naftchi et al. Peptides. 1985;6 Suppl 1:85-94.  



Naftchi et al. Peptides. 1985;6 Suppl 1:85-94.  



Increased dextrose requirements… 
• D10 withdrawn, NPO, q1 hour accuchecks  
• Critical sample obtained 

  Ref. Range 11/24/2016 
23:34 

Glucose, 
Ser/Plasma 

Ref Range: 60 - 99 
mg/dL 

45 (L) 

Beta-
Hydroxybutyrate 

Ref Range: <0.30 
mmol/L 

0.10 

PROINSULIN 
PLASMA 

Ref Range: 3-20 19 

C-Peptide Ref Range: 0.3 - 2.35 
pmol/mL 

0.54 

Cortisol Units: ug/dL 12.4 
Insulin Ref Range: 2.6 - 24.9 

mcU/mL 
2.9 



Critical Sample Interpretation 

Cryer et al. J Clin Endocrinol Metab. 2009 Mar;94(3):709-28. 



Additional Labs 

• Cosyntropin stimulation test: 
– Cortisol 12.1  18.5  20.3  

• Insulin antibody – negative 
• Hypoglycemic agent screen – negative 

 
What would you recommend next?  

 



MRI upper abdomen wwo 
PANCREAS: Limited evaluation due to motion artifact. Within the 
limitations of this exam on pancreatic mass is identified.  There is 
no pancreatic ductal dilation. 
BOWEL, MESENTERY: Generalized colonic dilation is similar to 
previous CT and is compatible with the history of ovary 
syndrome. 

 
IMPRESSION: 
1. Limited exam with no evidence of pancreatic lesion 
2. Persistent massive colonic dilation compatible with the 

patient’s history of overuse syndrome.  
 

What next?  



Back to med list… 
Bactrim associated with 
hypoglycemia in case 
reports 

Cryer et al. J Clin Endocrinol Metab. 2009 Mar;94(3):709-28. 



Drug Induced Hypoglycemia 
• Systematic review identified 448 publications related to 164 

drugs causing hypoglycemia 
• Majority were case reports or single cohort studies 
• In 39% of publications patients had at least one confounder 

 

Murad et al. J Clin Endocrinol Metab. 2009 Mar;94(3):741-5. 



What about Bactrim? 

• Review and case series: 14 cases of trimethoprim-
sulfamethoxazole related hypoglycemia 

• Impaired renal function in 93% of patients 
• Insulin levels elevated or inappropriately normal in 88% of 

cases, c-peptide elevated in all cases where it was 
measured 
 

Strevel et al. Lancet Infect Dis. 2006 Mar;6(3):178-82. 



Mechanism 

Image Source: https://pedclerk.bsd.uchicago.edu/page/sulfonylurea-poisoning 



History of Sulfonylureas 

http://www.diapedia.org/management/8104336183/history-of-the-sulphonylureas 



Chart review 

• 11/2004 – admitted 
with pyelonephritis 
and bacteremia -> 
Zosyn, Flagyl -> 
Cipro 

• 11/5/16 – sepsis 
from prostatitis -> 
Vancomycin, Zosyn -
> Ceftazidime -> 
Cipro, Bactrim 



Clinical Course 

• Bactrim held 
• ID consulted, recommended IV cefepime for 

treatment of prostatitis 
• D10 weaned off 
• No further hypoglycemia 



Objectives 

1. Review the causes and evaluation of 
hypoglycemia in patients without diabetes 

2. Understand alterations in the response to 
insulin-induced hypoglycemia in patients 
with spinal cord injuries 

3. Review medications that can cause 
hypoglycemia and the associated 
mechanisms 
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