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We describe herein a case of life-threatening hypoglycemia due to spurious eleva-
tion of glucose concentration during the administration of ascorbic acid in a type 2 
diabetic patient. A 31-year-old female was admitted for proliferative diabetic reti-
nopathy treatment and prescribed high dose ascorbic acid. During hospitalization, 
she suddenly lost her consciousness and her glucose concentration was 291 mg/
dL, measured using self-monitoring blood glucose (SMBG) device, while venous 
blood glucose concentration was 12 mg/dL. After intravenous injection of 50% 
glucose solution, the patient became alert. We reasoned that glucose measurement 
by SMBG device was interfered by ascorbic acid. Physicians should be aware of 
this interference; high dose ascorbic acid may cause spurious elevation of glucose 
concentration when measuring with SMBG devices.
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INTRODUCTION

Diabetic treatment with self-monitoring of blood glucose (SMBG) devices con-
tributes to the improvement of glycemic control and reduction of diabetes-related 
morbidity.1,2 Although some studies reported that SMBG is not associated with 
glycemic control benefits,3 SMBG devices are still used for rapid detection of hy-
poglycemic events and the measurement of blood glucose concentration in hospi-
tal or at home. Therefore, the accuracy of SMBG devices is critical. However, ana-
lytical errors and safety concerns have been reported about SMBG devices.4,5 
Several factors, such as hematocrit, temperature, humidity, and several drugs and 
substances, have been reported to affect the accuracy of SMBG device.6-8 Also, 
certain SMBG devices could be inaccurate when some agents, such as icodextrin 
and maltos, are used simultaneously.9,10 Here, we describe a case of life-threaten-
ing hypoglycemia due to spurious elevation of glucose concentration during the 
administration of high dose ascorbic acid in a patient with type 2 diabetes mellitus 
on hemodialysis.
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reading in SMBG device could be interfered by ascorbic 
acid, the high dose ascorbic acid treatment was stopped im-
mediately. 

Table 1 shows the results of glucose concentration mea-
sured with Breeze 2, Accu-Chek Active (Roche Daignostics, 
GmbH, Mannheim, Germany) and corresponding venous 
blood glucose concentration in this patient. The glucose con-
centrations measured with Breeze 2 and Accu-Chek Active 
upon cessation of the ascorbic acid was also different from 
the venous glucose concentration. It may be due to the half-
life or clearance of ascorbic acid in the body. The Breeze 2 
and Accu-Check Acitve meet the international accuracy 
guideline for blood glucose monitoring systems.11

Table 2 shows the glucose concentration measured with 
SMBG devices and venous glucose concentration in pa-
tients with type 2 diabetes mellitus on hemodialysis without 
ascorbic acid treatment. Overestimation in measurement 
using SMBG devices did not happen in these patients, sug-
gesting that spurious elevation of glucose concentration in 
our patient was due to the administration of high dose ascor-
bic acid. Serum ascorbic acid concentration measured in the 
blood sample collected during the event in this patient was 
1336.64 μg/mL (reference interval of our hospital: 1.90-
15.00 μg/mL).

CASE REPORT

A 31-year-old female was admitted to the department of 
Ophthalmology for proliferative diabetic retinopathy (PDR) 
treatment. She had suffered from type 2 diabetes for 12 
years and had been on hemodialysis due to diabetic ne-
phropathy. She had been treated with multiple-dose insulin 
injection therapy using a basal-bolus regimen. On the day 
after the admission, she was referred to the department of 
Endocrinology and Metabolism for the loss of conscious-
ness and discrepancies between capillary and venous blood 
glucose levels. The physical examination showed blood 
pressure 140/90 mm Hg, heart rate 100/min, and body tem-
perature 36.5°C. Brain computed tomography was normal. 
Her glucose level measured using Breeze 2 (Bayer Health-
Care LLC, Elkhart, IN, USA) was 291 mg/dL. 

However, the venous blood glucose concentration (Modu-
lar Analytics DP, Roche Diagnostics, Mannheim, Switzer-
land) of the blood sample collected simutaneously was 12 
mg/dL. After an intravenous injection of 50 mL of 50% glu-
cose solution, the patient became alert. At the time, she was 
on 10-day medication of high dose ascorbic acid (10 g per 
day). Because it has been known that glucose measurement 

Table 1. Comparison of Glucose Concentrations Reading of Breeze 2, Accu-Chek Active, and Venous Blood Glucose Concen-
tration in the Patient after Discontinuation of Ascorbic Acid Administration

Breeze 2* Accu-Chek Active* Venous blood 
Day 1 (ascorbic acid treatment was stopped) 291   12
Day 2 176   50
Day 3 176 137   75
Day 4 210 143   85
Day 5 357 265 268
Day 6 308 251 248
Day 7 179 153
Day 8 197 178
Day 9 141 129

SMBG, self-monitoring of blood glucose.
*All glucose concentration was measured with same SMBG devices.

Table 2. Result of Glucose Concentrations Reading of Breeze 2, Accu-Chek Active, and Venous Blood Glucose Concentration 
in the Patients with Type 2 Diabetes Mellitus on Hemodialysis without High Dose Ascorbic Acid Administration

Patient (sex/age) Diabetic duration 
(yrs) Hematocrit (%) HbA1c (%) Breeze 2* Accu-Chek 

Active* Venous blood

Patient 1 (female/47) 14 31 8.3 202 222 233
Patient 2 (female/65) 14 33 6.9 102 114   89
Patient 3 (male/67) 12 31 9.9 153 163 179

SMBG, self-monitoring of blood glucose.
*All glucose concentration was measured with same SMBG devices.
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that her glucose concentration was too high to cause the de-
velop hypoglycemia before the present event, and she did 
not take high dose of ascorbic acid. Her HbA1c level before 
admission was 7.8%. Steroid treatment for her PDR after 
admission elevated her glucose levels. With increasing in-
sulin dosage, her glucose control state improved. On sever-
al days later, SMBG devices showed falsely elevated glu-
cose concentration despite low glucose concentration, and 
an erroneous injection of increased insulin dosage led to her 
hypoglycemic events. Her HbA1c and fructosamine levels 
after the hypoglycemic episode were 6.8% (reference range 
4.2-5.9%) and 69 μmol/L (reference range 0-285 μmol/L), 
respectively.

There has been a concern about the possibility that some 
medications or substances may interfere with the measure-
ment of glucose concentration in a particular SMBG devic-
es, and these interferences may pass unrecognized. Lyon, et 
al.15 reported that ascorbic acid produced statistically signif-
icant analytical errors with SMBG devices. These interfer-
ences may mask true hypoglycemia or hyperglycemia. Es-
pecially, false hyperglycemia can lead to life-threatening 
events due to increased insulin dosage based on the false 
reading. However, there are only a few reports about ana-
lytical errors with SMBG device for patient with ascorbic 
acid use. We confirmed in our case, that such interference 
can exist in clinical setting and cause life-threatening hypo-
glycemia. Therefore, physicians should recheck the glucose 
level with another testing system or in the central laborato-
ries when SMBG device results are inconsistent with clini-
cal judgment that points to suspected hypoglycemia.
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