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Figure 1. IDF Treatment algorithm for people with Type 2 Diabetes

INTRODUCTION
According to thepublished data, the number of people 

diagnosed withdiabetes worldwide has more than 

doubled since 1980 to nearly 350 million.Glycaemia and 

diabetes are rising globally, driven both by population 

JURZWK� DQG� DJHLQJ� DQG� E\� LQFUHDVLQJ� DJH�VSHFL¿F�
prevalence.1Despite the availability of a number of 

DQWL�GLDEHWLF� PHGLFDWLRQV�3RVW�3UDQGLDO� +\SHUJO\FHPLD�
�33*�� VWLOO� UHPDLQV� D� SUREOHP� LQ� WKH� PDQDJHPHQW� RI�
type2 diabetes mellitus.2)DVWLQJ�SODVPD�JOXFRVH� �)3*���
postprandial hyperglycemia, and glucose variability all 

contributeto the net balance of the long-term glycemic 

SDUDPHWHU� +E$�F� �JO\FDWHG� KHPRJORELQ��3According 

to the 2012 American Diabetes Association guidelines, 

ORZHULQJ� +E$�F� WR� �� ��� KDV� EHHQ� VKRZQ� WR� UHGXFH�
microvascular and neuropathic complications of diabetes.

+RZHYHU�� PDQ\� WLPHV�� HYHQ� LI� DQ� DGHTXDWH� +E$�F� LV�
reached, PPG can occur. Post-prandial hyperglycemia 

VLJQL¿FDQWO\� FRQWULEXWHV� WR� WKH� GHYHORSPHQW� RI� FKURQLF�
diabetic complications, particularly cardiovascular 

disease, and microvascular complications of diabetes, 

even more than fasting hyperglycemia. Published 

data reveal that amongst all the available antidiabetic 

GUXJV��Į�JOXFRVLGDVH�LQKLELWRUV�DUH�WKH�PRVW�HIIHFWLYH�LQ�
reducing PPG.2

7KLV�LV�FRQ¿UPHG�E\�WKH�,QWHUQDWLRQDO�'LDEHWHV�)HGHUDWLRQ�
�,')��� ZKLFK� KDV� SXEOLVKHG� D� WUHDWPHQW� DOJRULWKP�
IRU� SHRSOH� ZLWK� W\SH� �� GLDEHWHV�� ZKHUH� Į�JOXFRVLGDVH�
LQKLELWRUV� SOD\� DQ� LPSRUWDQW� UROH� ERWK� DV� ¿UVW� OLQH� DQG�
VHFRQG�RU�WKLUG�OLQH�WKHUDS\��)LJXUH����4 

$FDUERVH� DQG� YRJOLERVH� DUH� Į�JOXFRVLGDVH� LQKLELWRUV�
that typically reduce PPGconcentrations by delaying 

carbohydrate digestion and therefore absorption in the 

JXW��7KHVH�GUXJV�FDQ�EH�XVHIXO�DV�¿UVW�OLQH�WUHDWPHQW�LQ�
the patients who have a combination of slightly raised 
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Figure 2.�'DLO\�JOXFRVH�SUR¿OH�LQ�KHDOWK\ subjects assessed by continuous 
glucose monitoring. The central line is the mean, and the two outer lines 
UHSUHVHQW�WKH��WK�DQG���WK�SHUFHQWLOHV��3��DQG�3����UHVSHFWLYHO\���$UURZV�
indicate the times of three meals during a day. 

Table1. Factors associated with greater glycemic variability7

basal glucose concentrations and marked PPG.5

7KLV�DUWLFOH�KLJKOLJKWV�WKH�HI¿FDF\�RI�
Voglibose on glycemic variability. 

PPG and Glycemic variability 
*O\FHPLF�YDULDELOLW\��*9��PHDQV�VZLQJV�LQ�EORRG�JOXFRVH�
OHYHO��7KH�EURDG�GH¿QLWLRQ�RI�*9�WDNHV�LQWR�DFFRXQW�WKH�
intraday glycemic excursions including episodes of hyper 

and hypoglycemia. The postprandial hyperglycemic 

excursions too contribute to GV. Glycemic variability is 

one more tool to explain relation between hyperglycemia 

and increased cardiovascular risk in diabetic patients.

The hypothesized etiological factors for these glycemic 

bumps include diminished or absent glycemic auto 

regulation or short falls of insulin availability.6

Assessment of Glycemic variability- Is it a 
confusion?
Normally, plasma glucose levels are kept within a narrow 

range, of 80-120 mg/dL, throughout the day in people 

ZLWK� QRUPDO� JOXFRVH� WROHUDQFH� �1*7�� �)LJXUH� ���� 7KH�
glycemic swings become greater once glucose intolerance 

GHYHORSV��$V�WKHUH�DUH�YDULRXV�GH¿QLWLRQV�RU�FRQFHSWV�RI�
GV, there is a great confusion about GV assessment. 

Generally, GV refers to intra-day GV or day-to-day GV, 

but it also may refer to visit-to-visit GV over months to 

years. Furthermore, although GV usually refers to overall 

glycemic variation including hyper and hypoglycemia, 

GV is often also used to refer to postprandial glycemic 

excursion, especially in patients with T2DM. Thus, 

data interpretation should take into account different 

GH¿QLWLRQV�DQG�FRQFHSWV�RI�*9�7

For the management of GV, it is important to clarify 

factors associated with GV in patients with diabetes. 

Factors that associate with GV are summarized in Table 

1.7

Voglibose and glycemic variability 

Į�*OXFRVLGDVH�LQKLELWRUV�FDQ�EH�XVHG�DV�D�¿UVW�OLQH�GUXJ�
LQ�QHZO\�GLDJQRVHG�W\SH���GLDEHWHV�LQVXI¿FLHQWO\�WUHDWHG�
with diet and exercise alone, as well as in combination 

with all oral anti-diabetics and insulin if monotherapy 

ZLWK� WKHVH�GUXJV� IDLOV� WR�DFKLHYH� WKH� WDUJHWV� IRU�+E$�F�
and PPG.2

9RJOLERVH� RQH� RI� WKH� Į�JOXFRVLGDVH� LQKLELWRUV�
�Į�*,V�� GLVFRYHUHG� LQ� -DSDQ� LQ� ����� DQG� KDV� EHFRPH�

commercially available for the treatment of DM since 

1994.Theaction of voglibose results from a reversible 

LQKLELWLRQ� RI�PHPEUDQH� ERXQG� LQWHVWLQHV� Į�JO\FRVLGDVH�
hydrolyze enzymes which hydrolyze oligosaccharides 

and disaccharides to glucose and other monosaccharides 

in the brush border of the small intestine.8

Thus, voglibose delays the absorption as well as digestion 

of dietary polysaccharides by reversibly inhibiting 

carbohydrate digestive enzymes like sucrose, maltose, 

]RPDOWDVH��HWF��7KLV�UHVXOWV�LQ�D�UHGXFWLRQ�LQ�33*��)LJXUH�
���8

9RJOLERVH� PD\� DOVR� IDFLOLWDWH� Į� HQGRJHQRXV� JO\FRJHQ�
OLNH�SHSWLGH����*/3�����ZKLFK�KDV�DQ�LQKLELWRU\�DFWLRQ�RQ�
glycogen, thus lowering fasting glucose levels too.

Voglibose is used in DM for reduction in PPG, only when 

GLHW� DQG�RU� H[HUFLVH� ZLWK� OLIHVW\OH� PRGL¿FDWLRQ� RU� RUDO�
hypoglycemic agents or insulin preparations, in addition 

to diet and/or exercise, do not result in an adequate 

glycaemic control.8

Pharmacokinetics 
Voglibose is poorly absorbed after oral administration. 

+RZHYHU��V\VWHPDWLF�DGYHUVH�HIIHFWV�KDYH�EHHQ�REVHUYHG�
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pancreatic beta-cells but has little effect on insulin 

sensitivity in NIDDM patients.9

&RPSDUDWLYH�HI¿FDF\�RQ�JO\FHPLF�YDULDELOLW\�
with sitagliptin

A study bySeo et al., compared glycemic variability 

in patients with type 2 diabetes given sitagliptin or 

voglibose. The study included 17 type 2 diabetes patients 

who were given sitagliptin 50 mg/day or voglibose 0.9 

mg/day for 2 months. They were hospitalized for a 4-day 

HYDOXDWLRQ�E\�FRQWLQXRXV�JOXFRVH�PRQLWRULQJ��&*0���2Q�
discharge, they were crossed over to the other regimen 

for 2 months of treatment/4 days of evaluation. The CGM 

data were used to compare each parameter for glycemic 

variability.

7KH�VWXG\�UHVXOWV�VKRZHG�VLJQL¿FDQWO\�GLIIHUHQW�DYHUDJH�
glucose levels with sitagliptin and voglibose at 138.6 and 

������ PJ�G/� IRU� ��� K� �S ������� DQG� ������ DQG� ������
PJ�G/� IRU� GXULQJ� GD\WLPH� �S �������� UHVSHFWLYHO\��7KH�
patients’ glucose levels with sitagliptin and voglibose 

ZHUH� VLJQL¿FDQWO\� GLIIHUHQW� DW� ������ DQG� ������ PJ�G/�
EHIRUH� EUHDNIDVW� �S ������� DQG� ������ DQG� ������ PJ�
G/�EHIRUH�OXQFK��S ��������UHVSHFWLYHO\��7KH�WLPH�IURP�

Figure 3.Mechanism of action of Voglibose 

Table 2. Glycemic control, glycemic excursions, insulin secretion, 
and insulin sensitivity in NIDDM patients before and after the study 
treatment9

Figure 4.�&KDQJHV� LQ�GDLO\�SODVPD�JOXFRVH� OHYHOV�EHIRUH� �²Ɣ²��DQG�
DIWHU�������2�������WUHDWPHQW��'DWD�DUH�SUHVHQWHG�DV�PHDQV���6(��$��3ODVPD�
glucose levels in patients treated with voglibose. B: Plasma glucose 
levels in control patients receiving diet therapy alone or treatment with 
an SU drug.

The metabolism of voglibose in liver is negligible. The 

renal excretion is negligible and plasma concentrations 

after oral dose have been undetectable.8

Voglibose lowers the daily glycemic 
excursions and inhibits overwork of the 
pancreatic beta-cells

An open, prospective study investigated the effects of 

voglibose on daily glycemic excursions, insulin secretion, 

and insulin sensitivity in non-insulin-treated NIDDM 

patients. The study included 27 NIDDM patients receiving 

diet therapy alone or treatment with a sulfonylurea drug. 

Of the study subjects, 14 patients were treated with 

voglibose; the remaining 13 patients served as the control 

group. The metabolic parameters were evaluated before 

treatment and at week 4 of treatment as follows: glycemic 

H[FXUVLRQV�E\�0�YDOXH�DQG�����DQK\GUR�'�JOXFLWRO������
$*��� LQVXOLQ�VHFUHWLRQ�E\�DUHD�XQGHU� WKH�FXUYH�RI�GDLO\�
VHUXP�LQVXOLQ��$8&insulin���DQG�LQVXOLQ�VHQVLWLYLW\�E\�WKH�
.�LQGH[�RI�WKH�LQVXOLQ�WROHUDQFH�WHVW��.,77��

7KH�VWXG\�UHVXOWV�GHPRQVWUDWHG�WKDW�+E$�F�DQG�SODVPD�
glucose in the patients who had received voglibose were 

comparable to those of patients in the control group after 

the study treatment. Voglibose treatment lowered the 

0�YDOXH�FRPSDUHG�WR�WKH�FRQWURO�VXEMHFWV������������vs. 
������ ����� S��������� ����$*�ZDV� KLJKHU� LQ� WKH� SDWLHQWV�
treated with voglibose than in the control subjects. A 

VWDWLVWLFDOO\� VLJQL¿FDQW� LQFUHDVH� LQ� $8&insulin occurred 

after treatment with voglibose but no change occurred 

LQ�WKH�FRQWURO�JURXS��S �������,QVXOLQ�VHQVLWLYLW\��.,77��
ZDV� LPSURYHG� WR�D� VWDWLVWLFDOO\� VLJQL¿FDQW� OHYHO� LQ�ERWK�
the patients treated with voglibose and the patients in 

the control group. KITT in the patients after voglibose 

treatment was comparable to that of the control group 

�7DEOH����9

Fluctuations in plasma glucose were larger in the control 

patients than in the patients on the voglibose treatment, 

HVSHFLDOO\�DIWHU�PHDOV��)LJXUH����

The results suggest that voglibose lowers the daily 

glycemic excursions and inhibits overwork of the 
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Table 3. &RPSDUDWLYH�(I¿FDF\�RI�9RJOLERVH�DQG�6LWDJOLSWLQ�RQ�'LIIHUHQW�3DUDPHWHUV�10

Parameters Sitagliptin Voglibose p value 

Average glucose levels for 24 h 138.6 mg/dL 152.6 mg/dL 0.014

Daytime Average glucose levels 147.2 mg/dL 160.9 mg/dL 0.050

Glucose levels before breakfast 125.3 mg/dL 139.7 mg/dL 0.015

Glucose levels before lunch 112.7 mg/dL 131.4 mg/dL 0.049

Slopes of glucose elevation after breakfast  1.16 mg/dL/min 0.86 mg/dL/min 0.031

Slopes of glucose elevation after lunch   0.70mg/dL/min 0.45mg/dL/min 0.048

Slopes of glucose elevation after dinner 1.06mg/dL/min 0.73mg/dL/min 0.028

before meal to postprandial peak glucose levels was 

VLJQL¿FDQWO\�ORQJHU�DIWHU�GLQQHU�ZLWK�YRJOLERVH�WKDQ�ZLWK�
VLWDJOLSWLQ� ������DQG�������PLQ�� UHVSHFWLYHO\��S ��������
$OO�RI�WKH�VORSHV�RI�JOXFRVH�HOHYDWLRQ�ZHUH�VLJQL¿FDQWO\�
lower with voglibose after each meal, with that after 

breakfast, lunch, and dinner being 1.16 and 0.86 mg/dL/

PLQ��S �������������DQG������PJ�G/�PLQ��S ��������DQG�
�����DQG������PJ�G/�PLQ��S ��������UHVSHFWLYHO\�10

This CGM-based pilot study revealed that sitagliptin 

VLJQL¿FDQWO\� ORZHUHG� ���K� DQG� GD\WLPH� PHDQ� JOXFRVH�
levels and glucose levels before breakfast and lunch 

FRPSDUHG� ZLWK� YRJOLERVH�� +RZHYHU�� WKH� WLPH� IURP�
before dinner to peak postprandial glucose levels was 

VLJQL¿FDQWO\� ORQJHU�� DQG� WKH� VORSH� RI� SRVWSUDQGLDO�
HOHYDWLRQ�RI� JOXFRVH� OHYHO�ZDV� VLJQL¿FDQWO\� ORZHU� DIWHU�
each meal, with voglibose compared with sitagliptin.10

Summary 
The number of people diagnosed with diabetes worldwide 

has more than doubled since 1980 to nearly 350 million. 

Despite the availability of a number of anti-diabetic 

PHGLFDWLRQV�� 3RVW�3UDQGLDO� +\SHUJO\FHPLD� �33*�� VWLOO�
remains a problem in the management of type 2 diabetes 

mellitus.

)DVWLQJ� SODVPD� JOXFRVH� �)3*��� 33*�� DQG� JOXFRVH�
variability all contributeto the net balance of the long-

WHUP�JO\FHPLF�SDUDPHWHU�+E$�F��

 Amongst all the available antidiabetic drugs, 

Į�JOXFRVLGDVH� LQKLELWRUV� DUH� WKH� PRVW� HIIHFWLYH� LQ�
reducing PPG. 

Voglibose delays the absorption as well as digestion 

of dietary polysaccharides by reversibly inhibiting 

carbohydrate digestive enzymes like sucrose, maltose, 

zomaltase, etc. thus resulting in a reduction in PPG. 

Voglibose lowers the daily glycemic excursions and 

inhibits overwork of the pancreatic beta-cells.

Voglibose lowers the slope of postprandial elevation of 

JOXFRVH�OHYHO�VLJQL¿FDQWO\�FRPSDUHG�WR�VLWDJOLSWLQ��
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