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Metabolic and molecular effects of a high-protein diet in subjects with type 2 diabetes. 
Markova M et al. Abstract 701:  Presented at: EASD 2015; Sept. 14-18, 2015; Stockholm

This study fURP�*HUPDQ\�FRPSDUHG�WKH�HIIHFWV�RI�WZR�KLJK�SURWHLQ�GLHWV��ERWK�DQLPDO�SURWHLQ�EDVHG�DQG�WKH�RWKHU�
ZDV�SODQW�SURWHLQ�EDVHG��ZLWK� WKH�VDPH�QXPEHU�RI�FDORULHV�RQ�PHWDEROLF� IXQFWLRQLQJ�DQG� OLYHU� IDW��7KHLU�GDWD�
indicated that high-protein diets may be favourable for some patients with type 2 diabetes involving 37 patients 

ZLWK�W\SH���GLDEHWHV�����PHQ�DQG����ZRPHQ���7KH\�H[DPLQHG�PHWDEROLF�PDUNHUV��OLYHU�IDW�FRQWHQW�DQG�VLJQDOLQJ�
pathways in white blood cells and adipose tissue. 

3DWLHQWV¶�PHDQ�DJH�ZDV����\HDUV��PHDQ�%0,�ZDV����DQG�PHDQ�+E$�F�ZDV�������$OO�RI�WKHP�ZHUH�UDQGRPO\�
DVVLJQHG�WR�WKH�KLJK�DQLPDO�SURWHLQ��PHDW�DQG�GDLU\�IRRGV��RU�WKH�KLJK�SODQW�SURWHLQ�GLHW�IRU���ZHHNV��ERWK�GLHWV�
consisting of 30% protein, 40% carbohydrates and 30% fat.

Before and after the diet intervention magnetic resonance imaging, hyperinsulinemic euglycemic clamps and 

meal tolerance tests were done. They also collected blood and subcutaneous adipose tissue samples.

7KH�OLYHU�HQ]\PH�WHVWV�LPSURYHG�DIWHU�LQWHUYHQWLRQ�LQ�ERWK�JURXSV��DQG�ERWK�OLYHU�IDW�DQG�+E$�F�ZHUH�UHGXFHG�LQ�
all participants. Insulin sensitivity improved only in the animal-protein group, but in the plant-protein group, there 

ZDV�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�SODVPD�FUHDWLQLQH�DQG�DQ�LPSURYHPHQW�LQ�JHQHUDO�NLGQH\�IXQFWLRQ��DV�PHDVXUHG�
E\�JORPHUXODU�¿OWUDWLRQ�UDWH��ZKLFK�ZDV�QRW�IRXQG�LQ�WKH�DQLPDO�SURWHLQ�JURXS��6SHFL¿FDOO\��LQ�WKH�SODQW�SURWHLQ�
JURXS��WKHUH�ZHUH�VLJQL¿FDQW�UHGXFWLRQV�LQ�SODVPD�FUHDWLQLQH��±�����PFPRO�/��DQG�LPSURYHPHQW�LQ�WKH�JORPHUXODU�
¿OWUDWLRQ�UDWH��ZKLFK�ZHQW�IURP�������WR�������P/�PLQ������P��

Editor’s Comment 

$�KLJK�SURWHLQ�GLHW�PD\�EH�EHQH¿FLDO�IRU�SDWLHQWV�ZLWK�W\SH���GLDEHWHV��:KHWKHU�RI�DQLPDO�RU�SODQW�
protein in origin, a 6-week high-protein diet may lead to an improvement in glucose metabolism and 

a decrease in liver fat content in patients with type 2 diabetes without any adverse effects on kidney. 

Rather plant-protein diet may even improve kidney function.

Evaluating the Effects of Metformin Use on Height in Children and Adolescents 
A Meta-analysis of Randomized Clinical Trials .Nicholas Kuzik,  Étienne Myette-Côté, Valerie Carson, Linda Slater, 

; Normand G. Boulé, JAMA Pediatr. Published online September 28, 2015. doi:10.1001/jamapediatrics.2015.2186 

0HWIRUPLQ�K\GURFKORULGH�XVH�LV�LQFUHDVLQJ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��3UHYLRXV�PHWD�DQDO\VHV�KDYH�LGHQWL¿HG�
a large variability in the effects of metformin use on body mass index changes but have not considered height 

changes as a confounder. This study conducted a systematic review and meta-analysis of the effects of metformin 

use on height in children and adolescents. Randomized clinical trials examining the effects of metformin use on 

height of participants younger than 19 years were considered for this analysis.

7HQ�VWXGLHV�ZHUH�LQFOXGHG��ZLWK�D�WRWDO�RI�����SDUWLFLSDQWV��������������RI�ZKRP�ZHUH�IHPDOH��7KH�PHDQ�DJH�
within the studies ranged from 7.9 to 16.1 years, with a high variability in most studies. The duration of metformin 
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LQWHUYHQWLRQV�ODVWHG�IURP���WR����PRQWKV��2YHUDOO��KHLJKW�FKDQJHV�ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�
PHWIRUPLQ� DQG� FRQWURO� JURXSV�� +RZHYHU�� VWUDWL¿HG� DQDO\VHV� DFFRUGLQJ� WR� WKH� FXPXODWLYH�PHWIRUPLQ� GRVH� �LQ�
PLOOLJUDPV�SHU�GD\�WLPHV�WKH�QXPEHU�RI�GD\V�RI�WUHDWPHQW��VKRZHG�D�JUHDWHU�LQFUHDVH�LQ�KHLJKW�ZLWK�PHWIRUPLQ�
use in tKH���VWXGLHV�SURYLGLQJ�WKH�ODUJHVW�FXPXODWLYH�PHWIRUPLQ�GRVHV��ZHLJKWHG�PHDQ�GLIIHUHQFH�����������&,��
����WR�����FP��EXW�QRW�LQ�WKH���VWXGLHV�SURYLGLQJ�WKH�ORZHVW�GRVHV��ZHLJKWHG�PHDQ�GLIIHUHQFH��í���������&,��í����
WR�����FP��FRPSDUHG�ZLWK�WKH�FRntrol group.

Editor’s Comment

Apparently the evidence suggests a dose-response relationship between metformin use and increases in 

height in children and adolescents when compared with a control group. While an approximate 1-cm 

increase in height may appear small, it is likely underestimated given that many studies were of short 

duration and included older adolescents, potentially after epiphyseal growth plate closure. But more 

SURVSHFWLYH�ODUJH�WULDOV�DUH�QHHGHG�WR�FRQ¿UP�

C-Peptide and Islet Autoantibodies as Markers for Risk of Hypoglycemia

Diabetic Medicine: September 2015Volume 109, Issue 3, Pages 485–492

In patients with Type 2 diabetes, intensive glycaemic control is associated with hypoglycaemia and possibly 

LQFUHDVHG�PRUWDOLW\��+RZHYHU��QR�EORRG�ELRPDUNHUV�H[LVW�WR�SUHGLFW�WKHVH�RXWFRPHV��8VLQJ�SDUWLFLSDQWV�IURP�WKH�
$FWLRQ�WR�&RQWURO�&DUGLRYDVFXODU�5LVN�LQ�'LDEHWHV��$&&25'��VWXG\��ZH�K\SRWKHVL]HG�WKDW�LQVXOLQ�GH¿FLHQF\�
and islet autoantibodies in patients with clinically diagnosed Type 2 diabetes would be associated with severe 

hypoglycaemia and death.

$�QHVWHG� FDVH�FRQWURO� VWXG\� GHVLJQ�ZDV� XVHG��$� FDVH� �Q�  � ����ZDV� D� SDUWLFLSDQW�ZKR� GLHG�ZLWK� DW� OHDVW� RQH�
HSLVRGH�RI�VHYHUH�K\SRJO\FDHPLD��GH¿QHG�DV�K\SRJO\FDHPLD�UHTXLULQJ�DVVLVWDQFH��DW�DQ\�SRLQW�GXULQJ�$&&25'�
IROORZ�XS��$�FRQWURO��Q� ������ZDV�D�SDUWLFLSDQW�ZKR�GLG�QRW�GLH�DQG�GLG�QRW�KDYH�VHYHUH�K\SRJO\FDHPLD�GXULQJ�
IROORZ�XS��(DFK�FDVH�ZDV�PDWFKHG�WR�IRXU�FRQWUROV��JO\FDHPLF�LQWHUYHQWLRQ�DUP��UDFH��DJH�DQG�%0,���%DVHOLQH�
LQVXOLQ�GH¿FLHQF\��IDVWLQJ�&�SHSWLGH��������QPRO�O��DQG�LVOHW�DXWRDQWLERGLHV�>JOXWDPLF�DFLG�GHFDUER[\ODVH��*$'���
W\URVLQH�SKRVSKDWDVH�UHODWHG�LVOHW�DQWLJHQ����,$���� LQVXOLQ��,$$��DQG�]LQF�WUDQVSRUWHU��=Q7��@�ZHUH�PHDVXUHG��
Conditional logistic regression with and without adjustment for age, BMI and diabetes duration was used.

Death during ACCORD in those who experienced at least one episode of severe hypoglycaemia was associated 

ZLWK� LQVXOLQ� GH¿FLHQF\� >25����� ������ ������� 3��� ������@��*$'�DQWLERGLHV� >25����� ������ ������ 3� � ����@�� WKH�
SUHVHQFH�RI�,$$�RU�EDVHOLQH�LQVXOLQ�XVH�>25�����������������3���������@��ZKLFK�UHPDLQHG�VLJQL¿FDQW�DIWHU�DGMXVWLQJ�
IRU�DJH��%0,��DQG�GLDEHWHV�GXUDWLRQ��7KHUH�ZDV�QR�VLJQL¿FDQW�DVVRFLDWLRQ�ZLWK�,$��RU�=Q7��DQWLERGLHV�

In patients with Type 2 diabetes, C-peptide or GAD antibodies may serve as blood biomarkers predicting higher 

odds of subsequent severe hypoglycaemia and death

Editor’s comment

In Type 2 diabetes, intensive glycaemic control may lead to hypoglycaemia and increased mortality. 

+RZHYHU��QR�EORRG�ELRPDUNHUV�WR�SUHGLFW�WKHVH�RXWFRPHV�KDV�QRW�EHHQ�VSHFL¿HG��%ORRG�VDPSOHV�IURP�
patients who had died and had at least one reported episode of severe hypoglycemia during the 

course of the ACCORD study were compared with blood samples from living participants who had 

not experienced severe hypoglycemia. Death and hypoglycemia were seen to be associated with islet 

DXWRDQWLERGLHV��JOXWDPLF�DFLG�GHFDUER[\ODVH�DXWRDQWLERGLHV��25�������DQG�LQVXOLQ�GH¿FLHQF\��25�������
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Pioglitazone treatment and cardiovascular event and death in subjects with type 2 diabetes 
without established cardiovascular disease 

+� <RNR\DPD� FRUUHVSRQGHQFHHPDLO�6� $UDNL�.� .DZDL�.� +LUDR�0� 2LVKL�.� 6XJLPRWR�+� 6RQH�+� 0DHJDZD�$�
.DVKLZDJL��RQ�EHKDOI�RI�-DSDQ�'LDEHWHV�&OLQLFDO�'DWD�0DQDJHPHQW�6WXG\�*URXS�-''0������3XEOLVKHG�2QOLQH��
July 15, 2015 DOI: http://dx.doi.org/10.1016/j.diabres.2015.06.005| 

The protective association of pioglitazone with cardiovascular events and death was investigated over 6-years in 

large-scale type 2 diabetic subjects without established cardiovascular disease in a primary care setting.

A six-year observational cohort study including 2864 subjects with type 2 diabetes without established 

FDUGLRYDVFXODU�GLVHDVH�ZDV�SHUIRUPHG��7KH�SULPDU\�HQGSRLQW�ZDV�D�FRPSRVLWH�RI�¿UVW�RFFXUUHQFH�RI�FDUGLRYDVFXODU�
disease or death. The effect of pioglitazone use at a baseline year with a Cox proportional hazard model and the 

time-dependent use in each one-year examination interval with a pooled logistic regression model were analyzed.

%DVHOLQH� XVH� RI� SLRJOLWD]RQH� �Q� ������ GLG� QRW� VKRZ� D� VWDWLVWLFDOO\� SURWHFWLYH� HIIHFW� RQ� WKH� SULPDU\� HQGSRLQW�
�Q� ������� DOWKRXJK� LW� WHQGHG� WR� UHGXFH� WKH� ULVN� �DGMXVWHG� KD]DUG� UDWLR� ����� >����&,�� ����±����@���+RZHYHU��
SRROHG�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�LQGLFDWHG�D�VLJQL¿FDQW�SURWHFWLYH�DVVRFLDWLRQ�RI�SLRJOLWD]RQH�ZLWK�WKH�SULPDU\�
HQGSRLQW�������>�����WR�����@�DQG�FDUGLRYDVFXODU�GLVHDVH�������>����±����@���LQGHSHQGHQW�RI�FRQFXUUHQW�OHYHOV�RI�
blood glucose, blood pressure, lipids, albuminuria, and renal function. In particular, this protective association 

was observed in those with diabetic nephropathy regardless of the daily dose of pioglitazone. Among a total of 

898 subjects who took pioglitazone during the period, 43% experienced a discontinuation at least once; however, 

serious adverse effects were rare.

Editor’s comment

This observational study indicated a protective association of pioglitazone with cardiovascular 

disease and death in type 2 diabetic subjects without established vascular disease, particularly those 

with nephropathy. There are many evidences in support of cardio-protective action of Pioglitazone. 

This study views strongly the existing knowledge of cardio protection of Pioglitazone in presence of 

nephropathy even.

Taking Blood Pressure Drugs at Night May Help Prevent Type 2 Diabetes

 5DPRQ�+HUPLGD��=DFKDU\�%ORRPJDUGHQ��6HSW������������'LDEHWRORJLD��RQOLQH

The timing of taking your blood pressure medicine could have a big impact on whether or not one will develop type 

2 diabetes. These Spanish researchers found that taking blood pressure medications at bedtime rather than taking at 

morning may cut the risk of developing type 2 diabetes by more than half.

People with high blood pressure tend to suffer from a phenomenon called “non-dipping,” in which their blood pressure 

does not substantially decrease during sleep as it does in healthy people. The investigators found that “non-dippers” 

tended to have an increased risk of developing type 2 diabetes, compared with people whose blood pressure decreased 

normally during sleep.

A follow-up clinical trial by the same research group revealed that taking high blood pressure medications right before 

bed helped lower a person’s sleeping blood pressure, and the risk of type 2 diabetes. For every 14-point decrease in a 

person’s average sleeping systolic blood pressure, they experienced a 30 percent reduction in their risk of developing 

type 2 diabetes. 

7KH� UHVXOWV� LQGLFDWH� ORZHULQJ� DVOHHS� EORRG� SUHVVXUH� FRXOG� LQGHHG� EH� D� VLJQL¿FDQW�PHWKRG� IRU� UHGXFLQJ� WKH� ULVN� RI�
developing type 2 diabetes.
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4XHVWLRQV�PD\� EH� UDLVHG� KRZ� DUH� WKHVH� WZR� YHU\� GLIIHUHQW� GLVHDVHV� FRQQHFWHG"�+RUPRQHV� VXFK� DV� DGUHQDOLQH� DQG�
angiotensin play a role in the development of both high blood pressure and type 2 diabetes. A number of blood pressure 

PHGLFDWLRQV�VSHFL¿FDOO\�WDUJHW�DQJLRWHQVLQ��D�KRUPRQH�WKDW�FDXVHV�EORRG�YHVVHOV�WR�FRQVWULFW�DQG�EORRG�SUHVVXUH�WR�ULVH��
$QJLRWHQVLQ�DOVR�FRQWULEXWHV�WR�LQFUHDVHG�JOXFRVH��VXJDU��UHOHDVH�IURP�WKH�OLYHU�DQG�GHFUHDVHG�LQVXOLQ�VHQVLWLYLW\��7KHVH�
factors can lead to type 2 diabetes.

'UXJV�WKDW�WDUJHW�DQJLRWHQVLQ�LQFOXGH�DQJLRWHQVLQ�UHFHSWRU�EORFNHUV��$5%V���$&(�LQKLELWRUV�DQG�EHWD�EORFNHUV��$OO�WKUHH�
classes of medications were associated with a reduced risk of type 2 diabetes when taken at bedtime.

After showing that reduced blood pressure during sleep was associated with lower risk of type 2 diabetes, the 

researchers decided to see whether taking an entire daily dose of one or more blood pressure medications at 

bedtime could drive a person’s type 2 diabetes risk down even more.

The clinical trial involved more than 2,000 people who had high blood pressure but not diabetes. They were 

UDQGRPO\�DVVLJQHG�WR�WDNH�DOO�WKHLU�EORRG�SUHVVXUH�PHGLFDWLRQV�HLWKHU�¿UVW�WKLQJ�LQ�WKH�PRUQLQJ�RU�ULJKW�EHIRUH�EHG��
During an average six-year follow up, 171 of the participants developed type 2 diabetes.

,Q�WKH�VWXG\�YROXQWHHUV�LQ�WKH�EHGWLPH�WUHDWPHQW�JURXS�WKHUH�ZDV�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKHLU�VOHHSLQJ�EORRG�
pressure, with “non-dipping” occurring in only 32 percent of their group, compared with 52 percent of the patients 

who took their medication in the morning, according to the study results.

The study found the risk of developing type 2 diabetes was 57 percent lower in the bedtime-treated group than the 

morning group after adjusting for other complicating factors.

6SHFL¿FDOO\��WKH�RGGV�RI�W\SH���GLDEHWHV�GURSSHG����SHUFHQW�IRU�SHRSOH�WDNLQJ�DQJLRWHQVLQ�UHFHSWRU�EORFNHUV�DW�
bedtime compared to morning. For those on ACE inhibitors at night, the odds went down 69 percent. People on 

beta blockers reduced their odds of the blood sugar disease by 65 percent when they took their medicine at night, 

the researchers reported.

Editor’s Comment

Intake of antihypertensive medications at bedtime, instead of upon awakening in the morning, 

improved asleep blood pressure control and markedly reduced the risk of type 2 diabetes.

(DUOLHU� VWXGLHV� KDYH� IDLOHG� WR� VKRZ� DQ\� W\SH� �� GLDEHWHV� SUHYHQWLRQ� EHQH¿W� IURP� EORRG� SUHVVXUH�
PHGLFDWLRQV�� EXW� WKH\�PD\� KDYH� EHHQ� ÀDZHG� EHFDXVH� SHRSOH� ZHUH� DVNHG� WR� WDNH� WKH� GUXJV� LQ� WKH�
morning. Usually medicines are taken in the morning and not at night. But maybe the ideal time for 

blood pressure treatment is  night.

Effect of Pioglitazone Medication on the Incidence of Dementia

�07�+HQHND��$�)LQN��*�'REOKDPPHU�$QQ��1HXURO������$XJ����������������

$�VWXG\�ZDV�SHUIRUPHG�RQ���������SHRSOH�DJHG�����\HDUV�ZKR�ZHUH� IUHH�RI�GHPHQWLD�DQG� LQVXOLQ�GHSHQGHQW�
diabetes mellitus at baseline. Over 6 years of follow-up, long-term use of pioglitazone was associated with a 

ORZHU�LQFLGHQFH�RI�GHPHQWLD��55���������8VH�RI�SLRJOLWD]RQH�IRU����\HDUV�GLG�QRW�KDYH�D�VLJQL¿FDQW�HIIHFW�RQ�WKH�
incidence of dementia.

Using observational data from 2004-2010, the study group analyzed the association of pioglitazone and incidence 

RI�GHPHQWLD� LQ�D�SURVSHFWLYH�FRKRUW� VWXG\�RI��������� VXEMHFWV� DJHG�����\HDUV�ZKR�� DW�EDVHOLQH��ZHUH� IUHH�RI�
dementia and insulin-dependent diabetes mellitus. They distinguished between nondiabetics, diabetics without 
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SLRJOLWD]RQH��GLDEHWLFV�ZLWK�SUHVFULSWLRQV�RI����FDOHQGDU�TXDUWHUV�RI�SLRJOLWD]RQH��DQG�GLDEHWLFV�ZLWK����TXDUWHUV��
&R[�SURSRUWLRQDO�KD]DUG�PRGHOV�H[SORUHG�WKH�UHODWLYH�ULVN��55��RI�GHPHQWLD�LQFLGHQFH�GHSHQGHQW�RQ�SLRJOLWD]RQH�
use adjusted for sex, age, use of rosiglitazone or metformin, and cardiovascular comorbidities.

Long-term use of pioglitazone was associated with a lower dementia incidence. Relative to nondiabetics, the 

FXPXODWLYH�ORQJ�WHUP�XVH�RI�SLRJOLWD]RQH�UHGXFHG�WKH�GHPHQWLD�ULVN�E\������55� �������S� ���������,I�GLDEHWHV�
SDWLHQWV�XVHG�SLRJOLWD]RQH����TXDUWHUV�� WKH�GHPHQWLD�ULVN�ZDV�FRPSDUDEOH�WR�WKRVH�RI�QRQGLDEHWLFV��55� �������
S� ���������DQG�GLDEHWHV�SDWLHQWV�ZLWKRXW�D�SLRJOLWD]RQH�WUHDWPHQW�KDG�D�����LQFUHDVH�LQ�GHPHQWLD�ULVN��55� �������
S�����������7KHUH�ZDV�QR�HYLGHQFH�IRU�DJH�HIIHFWV��QRU�IRU�VHOHFWLRQ�LQWR�SLRJOLWD]RQH�WUHDWPHQW�GXH�WR�REHVLW\�

Editorial comment

33$5� UHFHSWRU� Ȗ�DFWLYDWLQJ� GUXJV� VKRZ� YDULRXV� VDOXWDU\� HIIHFWV� LQ� SUHFOLQLFDO� PRGHOV� RI�
neurodegenerative disease. This trial has shown the protecting role of Pioglitazone in prevention of 

GHPHQWLD��RI�FRXUVH�ZKHQ�FRQWLQXHG�EH\RQG���\HDUV��7KHVH�¿QGLQJV�LQGLFDWH�WKDW�SLRJOLWD]RQH�WUHDWPHQW�
is associated with a reduced dementia risk in initially non-insulin-dependent diabetes mellitus patients. 

Prospective clinical trials are needed to evaluate a possible neuroprotective effect in these patients in 

an ageing population.

Troponin and Cardiac Events in Stable Ischemic Heart Disease and Diabetes

1��(QJO��-��0HG������$XJ������������������%0�(YHUHWW��00�%URRNV��+(�9ODFKRV��%5�&KDLWPDQ��5/�)U\H��'/�%KDWW�

&DUGLDF�WURSRQLQ�FRQFHQWUDWLRQV�DUH�XVHG�WR�LGHQWLI\�SDWLHQWV�ZKR�ZRXOG�EHQH¿W�IURP�XUJHQW�UHYDVFXODUL]DWLRQ�IRU�DFXWH�
coronary syndromes. The study group hypothesized that they might be used in patients with stable ischemic heart disease 

WR�LGHQWLI\�WKRVH�DW�KLJK�ULVN�IRU�FDUGLRYDVFXODU�HYHQWV�ZKR�PLJKW�DOVR�EHQH¿W�IURP�SURPSW�FRURQDU\�UHYDVFXODUL]DWLRQ�

They measured the cardiac troponin T concentration at baseline with a high-sensitivity assay in 2285 patients who had 

both type 2 diabetes and stable ischemic heart disease and were enrolled in the Bypass Angioplasty Revascularization 

Investigation in Type 2 Diabetes trial. They tested for an association between the troponin T concentration and 

a composite end point of death from cardiovascular causes, myocardial infarction, or stroke. They then evaluated 

whether random assignment to prompt revascularization reduced the rate of the composite end point in patients with an 

DEQRUPDO�WURSRQLQ�7�FRQFHQWUDWLRQ������QJ�SHU�OLWHU��DV�FRPSDUHG�ZLWK�WKRVH�ZLWK�D�QRUPDO�WURSRQLQ�7�FRQFHQWUDWLRQ�
�����QJ�SHU�OLWHU��

2I�WKH������SDWLHQWV���������������KDG�GHWHFWDEOH�����QJ�SHU�OLWHU��WURSRQLQ�7�FRQFHQWUDWLRQV�DQG�������������KDG�
abnormal troponin T concentrations at baseline. The 5-year rate of the composite end point was 27.1% among the 

patients who had had abnormal troponin T concentrations at baseline, as compared with 12.9% among those who had 

had normal baseline troponin T concentrations. In models that were adjusted for cardiovascular risk factors, severity of 

diabetes, electrocardiographic abnormalities, and coronary anatomy, the hazard ratio for the composite end point among 

SDWLHQWV�ZLWK� DEQRUPDO� WURSRQLQ�7� FRQFHQWUDWLRQV�ZDV������ �����FRQ¿GHQFH� LQWHUYDO� >&,@�� ����� WR� ������3���������
Among patients with abnormal troponin T concentrations, random assignment to prompt revascularization, as compared 

ZLWK�PHGLFDO�WKHUDS\�DORQH��GLG�QRW�UHVXOW�LQ�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKH�UDWH�RI�WKH�FRPSRVLWH�HQG�SRLQW��KD]DUG�UDWLR��
����������&,�������WR�������

The cardiac troponin T concentration was an independent predictor of death from cardiovascular causes, myocardial 

infarction, or stroke in patients who had both type 2 diabetes and stable ischemic heart disease. An abnormal troponin 

7�YDOXH�RI����QJ�SHU�OLWHU�RU�KLJKHU�GLG�QRW�LGHQWLI\�D�VXEJURXS�RI�SDWLHQWV�ZKR�EHQH¿WHG�IURP�UDQGRP�DVVLJQPHQW�WR�
prompt coronary revascularization.
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Editor’s comment

This study examined  whether increased cardiac troponin T concentrations can identify patients with 

both type 2 diabetes and stable ischemic heart disease who are at high risk for cardiovascular events, 

DQG�ZKR�PLJKW�EHQH¿W�IURP�FRURQDU\�UHYDVFXODUL]DWLRQ��7KH���\HDU��FRPSRVLWH�HQGSRLQW�FRQVLVWHG�RI�
death from cardiovascular causes, myocardial infarction, or stroke and  was higher among patients 

ZLWK�EDVHOLQH�WURSRQLQ�OHYHOV�RI�����QJ�/���������LQ�FRPSDULVRQ�ZLWK�WKRVH�ZKR�KDG�D�QRUPDO�WURSRQLQ�
OHYHO�RI�����QJ�/� ��������DW�EDVHOLQH��$� WURSRQLQ�FRQFHQWUDWLRQ�RI�����QJ�/� LQ�SDWLHQWV�DVVLJQHG� WR�
prompt revascularization was not associated in a reduction in the rate of the composite endpoint.

&DUGLDF��WURSRQLQ�7�FRQFHQWUDWLRQV�RI�����QJ�/�LQGHSHQGHQWO\�SUHGLFWHG�GHDWK�IURP�FDUGLRYDVFXODU�
causes, myocardial infarction, or stroke in patients with type 2 diabetes and stable ischemic heart 

disease. However, an abnormally high troponin concentration was not an indicator of whether patients 

ZRXOG�EHQH¿W�IURP�FRURQDU\�UHYDVFXODUL]DWLRQ�

&DUGLRYDVFXODU�DQG�+HDUW�)DLOXUH�6DIHW\�3UR¿OH�RI�9LOGDJOLSWLQ��$�0HWD�$QDO\VLV�RI��������
Patients

Diabetes Obes Metab 2015 Aug 07;[EPub Ahead of Print], G McInnes, M Evans, S Del Prato, M Stumvoll, A Schweizer, 

V Lukashevich, Q Shao, W Kothny

A retrospective meta-analysis of prospectively adjudicated CV events. Patient-level data were pooled from 40 double-

blind, randomised-controlled phase III and IV vildagliptin studies. The primary endpoint was occurrence of major 

DGYHUVH� &9� HYHQWV� �0$&(�� P\RFDUGLDO� LQIDUFWLRQ�� VWURNH� DQG� &9� GHDWK���$VVHVVPHQWV� RI� WKH� LQGLYLGXDO� 0$&(�
FRPSRQHQWV�DQG�+)�HYHQWV��UHTXLULQJ�KRVSLWDOLVDWLRQ�RU�QHZ�RQVHW��ZHUH�VHFRQGDU\�HQGSRLQWV��7KH�ULVN�UDWLR��55��RI�
YLOGDJOLSWLQ�����PJ�RQFH��DQG�WZLFH�GDLO\�FRPELQHG��YHUVXV�FRPSDUDWRUV��SODFHER�DQG�DOO�QRQ�YLOGDJOLSWLQ�WUHDWPHQWV��
ZDV�FDOFXODWHG�XVLQJ�D�0DQWHO�+DHQV]HO��0�+��PHWKRG�

2I�WKH��������SDWLHQWV�������UHFHLYHG�YLOGDJOLSWLQ���������VXEMHFW�\HDU�H[SRVXUH�>6<(@��DQG������UHFHLYHG�FRPSDUDWRUV�
��������6<(���7KH�PHDQ�DJH�ZDV����\HDUV��ERG\�PDVV�LQGH[������NJ�P�����QHDUO\�����REHVH���+E$�F������DQG�7�'0�
GXUDWLRQ�����\HDUV��$�0$&(�RFFXUUHG�LQ������������YLOGDJOLSWLQ�WUHDWHG�SDWLHQWV�DQG������������FRPSDUDWRU�WUHDWHG�
SDWLHQWV��ZLWK�0�+�55�RI�����������&,�������WR��������6LPLODU�55V�ZHUH�REVHUYHG�IRU�WKH�LQGLYLGXDO�HYHQWV��&RQ¿UPHG�
+)�HYHQWV�ZHUH�UHSRUWHG�LQ������������YLOGDJOLSWLQ�WUHDWHG�SDWLHQWV�DQG������������FRPSDUDWRU�WUHDWHG�SDWLHQWV��0�+�
55�����������&,�������WR�������

This large meta-analysis indicates that vildagliptin is not associated with an increased risk for adjudicated MACE 

relative to comparators. 

Editor’s comment

There is a continuing debate surrounding the cardiovascular (CV) and particularly heart failure 

VDIHW\�SUR¿OH�RI�GLSHSWLG\O�SHSWLGDVH���LQKLELWRUV�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV��7�'0���$�
large meta-analysis was performed on the records of 17,446 diabetic individuals. Those who received 

YLOGDJOLSWLQ� �Q�  � ������ KDG� D� ULVN� UDWLR� IRU�PDMRU� DGYHUVH� FDUGLRYDVFXODU� HYHQWV� RI� ����� �����&,��
0.61–1.11).Vildagliptin was not associated with an increased risk for major adverse cardiovascular 

HYHQWV�RU�KHDUW�IDLOXUH��7KLV�DQDO\VLV�DOVR�GLG�QRW�¿QG�D�VLJQL¿FDQW�LQFUHDVHG�ULVN�RI�+HDUW�)DLOXUH�LQ�
vildagliptin-treated patients.

Comparison of basal insulin therapies regarding the risk of acute myocardial infarction in 
type 2 diabetic patients: an observational cohort study
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Bianca Kollhorst,Sigrid Beh,Dirk Enders,Franz-Werner Dippel,Karlheinz Theobald and Edeltraut Garbe*

Diabetes, Obesity and Metabolism .DOI: 10.1111/dom.12554

7KH�VWXG\�DLPHG�WR�DVVHVV�WKH�ULVN�RI�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��$0,��LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV�
treated with long-acting insulin analogs in comparison to other basal insulin therapy. They used German insurance 

claims data from the years 2004–2009 to conduct a study in a retrospective cohort of type 2 diabetic patients. 

1DwYH�LQVXOLQ�XVHUV�ZHUH�GH¿QHG�DV�SDWLHQWV�ZKR�KDG�DQ�LQVXOLQ�IUHH�KLVWRU\�EHIRUH�WKH�¿UVW�SUHVFULSWLRQ�RI�ORQJ�
DFWLQJ� DQDORJ� LQVXOLQ�� KXPDQ� QHXWUDO� SURWDPLQH�+DJHGRUQ� �13+�� LQVXOLQ� RU� SUHPL[HG� LQVXOLQ� DQG�ZKR�ZHUH�
SUHWUHDWHG�ZLWK�RUDO�DQWLGLDEHWLF�GUXJV��$GMXVWHG�KD]DUG�UDWLRV��+5V��RI�$0,�DQG�FRUUHVSRQGLQJ�����FRQ¿GHQFH�
LQWHUYDOV��&,��ZHUH�FDOFXODWHG�E\�VH[�VWUDWL¿HG�&R[�PRGHOV��3URSHQVLW\�VFRUH�PDWFKHG�DQDO\VHV�ZHUH�FRQGXFWHG�
as sensitivity analyses.

7KH\�LGHQWL¿HG��������QHZ�LQVXOLQ�XVHUV��3DWLHQWV�WUHDWHG�ZLWK�SUHPL[HG�LQVXOLQ�ZHUH�ROGHU�WKDQ�SDWLHQWV�WUHDWHG�
ZLWK�DQDORJ�RU�13+�LQVXOLQ��PHDQ�DJH������YV�������DQG������\HDUV��DQG�KDG�PRUH�FRPRUELGLWLHV��5HJDUGLQJ�WKH�
ULVN�RI�$0,��DGMXVWHG�+5V�UHYHDOHG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�13+�DQG�DQDORJ�LQVXOLQ��+5��
����������&,��������������EXW�D�KLJKHU�ULVN�IRU�SUHPL[HG�FRPSDUHG�WR�DQDORJ�LQVXOLQ��+5������������&,�������
�������&RQWUDU\�WR�WKH�SULPDU\�DQDO\VLV��WKH�SURSHQVLW\�VFRUH�PDWFKHG�DQDO\VLV�GLG�QRW�VKRZ�DQ�LQFUHDVHG�ULVN�IRU�
premixed insulin.  

Editor’s comment

No difference was observed for the risk of AMI between long-acting analog and NPH insulin in this 

study. Neither long-acting analog insulin nor premix insulin appears to be associated with AMI in 

patients with type 2 diabetes. 

Relation of Smoking With Total Mortality and Cardiovascular Events Among Patients With 
Diabetes: A Meta-Analysis and Systematic Review

&LUFXODWLRQ������$XJ����>(3XE�$KHDG�RI�3ULQW@��$�3DQ��<�:DQJ��0�7DODHL��)%�+

3UHYDOHQFH� RI� VPRNLQJ� LQ� GLDEHWLF� SDWLHQWV� UHPDLQV� KLJK�� DQG� UHOLDEOH� TXDQWL¿FDWLRQ� RI� WKH� H[FHVV� PRUWDOLW\� DQG�

morbidity risks associated with smoking is important for diabetes management. We performed a systematic review and 

meta-analysis of prospective cohort studies to evaluate the relation of active smoking with risk of total mortality and 

cardiovascular events among diabetic patients.

$�WRWDO�RI����FRKRUW�VWXGLHV�ZHUH�LQFOXGHG��7KH�SRROHG�DGMXVWHG�55������FRQ¿GHQFH�LQWHUYDO�>&,@��DVVRFLDWHG�ZLWK�

VPRNLQJ�ZDV������������������IRU�WRWDO�PRUWDOLW\�����VWXGLHV�ZLWK�����������SDUWLFLSDQWV�DQG���������GHDWKV���DQG������

������������IRU�FDUGLRYDVFXODU�PRUWDOLW\�����VWXGLHV�ZLWK��������SDUWLFLSDQWV�DQG�������GHDWKV���7KH�SRROHG�55������

&,��ZDV������������������IRU�WRWDO�FDUGLRYDVFXODU�GLVHDVH��&9'�����VWXGLHV��������������������IRU�FRURQDU\�KHDUW�GLVHDVH�

�&+'�����VWXGLHV��������������������IRU�VWURNH�����VWXGLHV��������������������IRU�SHULSKHUDO�DUWHULDO�GLVHDVH����VWXGLHV���

DQG������������������IRU�KHDUW�IDLOXUH����VWXGLHV���&RPSDUHG�WR�QHYHU�VPRNHUV��IRUPHU�VPRNHUV�ZHUH�DW�D�PRGHUDWHO\�

HOHYDWHG�ULVN�RI�WRWDO�PRUWDOLW\��������������������FDUGLRYDVFXODU�PRUWDOLW\��������������������&9'�������������������DQG�

&+'��������������������EXW�QRW�IRU�VWURNH�������������������
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Editor’s comment

In this meta-analysis, evaluation of patients with diabetes was done to determine the association of 

active smoking with mortality and cardiovascular events. They found that smoking was associated with 

a relative risk of 1.55 for mortality, 1.49 for cardiovascular mortality, and 1.44 for total cardiovascular 

disease. Former smokers had a relative risk of 1.19 for total mortality and 1.09 for cardiovascular 

GLVHDVH�ZKHQ�FRPSDUHG�ZLWK�QHYHU�VPRNHUV��$FWLYH�VPRNLQJ�LV�DVVRFLDWHG�ZLWK�VLJQL¿FDQWO\�LQFUHDVHG�
risks of total mortality and cardiovascular events among diabetic patients, while smoking cessation 

ZDV�DVVRFLDWHG�ZLWK�UHGXFHG�ULVNV�FRPSDUHG�WR�FXUUHQW�VPRNLQJ��7KH�¿QGLQJV�SURYLGH�VWURQJ�HYLGHQFH�
for the recommendation of quitting smoking among diabetic patients.

Use of Antibiotics and Risk of Type 2 Diabetes: A Population-Based Case-Control Study

-��&OLQ��(QGRFULQRO��0HWDE�������$XJ����>(3XE�$KHDG�RI�3ULQW@��.+�0LNNHOVHQ��).�.QRS��0�)URVW��-�+DOODV��$�3RWWHJnUG

(YLGHQFH�WKDW�EDFWHULD�LQ�WKH�KXPDQ�JXW�PD\�LQÀXHQFH�QXWULHQW�PHWDEROLVP�LV�DFFXPXODWLQJ��:H�LQYHVWLJDWHG�ZKHWKHU�
XVH�RI�DQWLELRWLFV�LQÀXHQFHV�WKH�ULVN�RI�GHYHORSLQJ�W\SH���GLDEHWHV�DQG�ZKHWKHU�WKH�HIIHFW�FDQ�EH�DWWULEXWHG�WR�VSHFL¿F�
types of antibiotics.

7KH\�FRQGXFWHG�D�SRSXODWLRQ�EDVHG�FDVH�FRQWURO�VWXG\�RI�LQFLGHQW�W\SH���GLDEHWHV�FDVHV�LQ�'HQPDUN��SRSXODWLRQ�����
PLOOLRQ��EHWZHHQ�-DQXDU\����������DQG�'HFHPEHU�����������'DWD�IURP�WKH�'DQLVK�1DWLRQDO�5HJLVWU\�RI�3DWLHQWV��WKH�
Danish National Prescription Registry, and the Danish Person Registry were combined.

7KH�RGGV�UDWLR��25��DVVRFLDWLQJ�W\SH���GLDEHWHV�ZLWK�H[SRVXUH�WR�DQWLELRWLFV�RI�DQ\�W\SH�ZDV�����������FRQ¿GHQFH�
LQWHUYDO������������ZLWK�UHGHPSWLRQ�RI�PRUH�WKDQ�RU�HTXDO�WR���YHUVXV�����SUHVFULSWLRQV��$OWKRXJK�QR�LQGLYLGXDO�JURXS�RI�
DQWLELRWLFV�ZDV�VSHFL¿FDOO\�DVVRFLDWHG�ZLWK�W\SH���GLDEHWHV�ULVN��VOLJKWO\�KLJKHU�25V�IRU�W\SH���GLDEHWHV�ZHUH�VHHQ�ZLWK�
QDUURZ�VSHFWUXP�DQG�EDFWHULFLGDO�DQWLELRWLFV��25������DQG�������FRPSDUHG�WR�EURDG�VSHFWUXP�DQG�EDFWHULRVWDWLF�W\SHV�
RI�DQWLELRWLFV��25������DQG��������UHVSHFWLYHO\��$�FOHDU�GRVH�UHVSRQVH�HIIHFW�ZDV�VHHQ�ZLWK�LQFUHDVLQJ�FXPXODWLYH�ORDG�
of antibiotics. The increased use of antibiotics in patients with type 2 diabetes was found up to 15 years before diagnosis 

of type 2 diabetes as well as after the diagnosis.

Editor’s comment

,Q� LQFLGHQW� W\SH� �� GLDEHWHV�� WKH� DXWKRUV� LQYHVWLJDWHG� ZKHWKHU� DQWLELRWLF� XVH� LQÀXHQFHV� WKH� ULVN�
RI�GHYHORSLQJ�GLDEHWHV�DQG�ZKHWKHU�DQ\�HIIHFW� FDQ�EH�DWWULEXWHG� WR� VSHFL¿F� W\SHV�RI�DQWLELRWLFV��$Q�
odds ratio of 1.53 was found for type 2 diabetes and exposure to any type of antibiotics. No group 

RI�DQWLELRWLFV�ZDV�VSHFL¿FDOO\�DVVRFLDWHG�ZLWK�ULVN�RI�W\SH���GLDEHWHV��EXW�VOLJKWO\�KLJKHU�RGGV�UDWLRV�
were seen with narrow-spectrum and bactericidal antibiotics compared with broad-spectrum and 

bacteriostatic antibiotics. 

A dose–response effect was seen with increasing cumulative antibiotic load. The results of this study 

indicate that antibiotic exposure increases risk of type 2 diabetes; however, the authors caution that the 

¿QGLQJV�PD\�DOVR�EH�GXH�WR�DQ�LQFUHDVHG�GHPDQG�IRU�DQWLELRWLFV�IURP�SDWLHQWV�ZLWK�DV�\HW�XQGLDJQRVHG�
diabetes due to their increased risk of infection.

Gestational Diabetes Mellitus Can Be Prevented by Lifestyle Intervention: The Finnish 
Gestational Diabetes Prevention Study (RADIEL): A Randomized Controlled Trial; 

.RLYXVDOR�6��5|Q|�.��.OHPHWWL�0��5RLQH�5��/LQGVWU|P�-��(UNNROD�0��.DDMD�5��3|\K|QHQ�$OKR�0��7LLWLQHQ�$��+XYLQHQ�
(��$QGHUVVRQ�6��/DLYXRUL�+��9DONDPD�$��0HLQLOl�-��.DXWLDLQHQ�+��(ULNVVRQ�-��6WDFK�/HPSLQHQ�%��'LDEHWHV�&DUH��-XO�
�����



JOURNAL OF CLINICAL DIABETOLOGY
$Q�2I¿FLDO�3XEOLFDWLRQ�RI�WKH�$VVRFLDWLRQ�RI�&OLQLFDO�'LDEHWRORJ\

3 8  |  J C D  |  V O L  2  |  N O .  3  |  O C T  -  D E C  2 0 1 5

7ZR�KXQGUHG�QLQHW\�WKUHH�ZRPHQ�ZLWK�D�KLVWRU\�RI�*'0�DQG�RU�D�SUH�SUHJQDQF\�%0,�RI�����NJ�P����ZHUH�HQUROOHG�
LQ�WKH�VWXG\�DW����ZHHNV�RI�JHVWDWLRQ�DQG�ZHUH�UDQGRPO\�DOORFDWHG�WR�WKH�LQWHUYHQWLRQ�JURXS��Q� ������RU�WKH�FRQWURO�
JURXS��Q� �������(DFK�VXEMHFW�LQ�WKH�LQWHUYHQWLRQ�JURXS�UHFHLYHG�LQGLYLGXDOL]HG�FRXQVHOOLQJ�RQ�GLHW��SK\VLFDO�DFWLYLW\��
and weight control from trained study nurses, and had one group meeting with dietitian. The control group received 

standard antenatal care. The diagnosis of GDM was based upon a 75-g, 2-h oral glucose tolerance test at 24-28 weeks 

of gestation.

A total of 269 women were included in the analyses. The incidence of GDM was 13.9% in the intervention group and 

������LQ�WKH�FRQWURO�JURXS��>����&,�����������@�3� ��������DIWHU�DGMXVWPHQW�IRU�DJH��SUH�SUHJQDQF\�%0,��SUHYLRXV�
*'0�VWDWXV��DQG�WKH�QXPEHU�RI�ZHHNV�RI�JHVWDWLRQ���*HVWDWLRQDO�ZHLJKW�JDLQ�ZDV�ORZHU�LQ�WKH�LQWHUYHQWLRQ�JURXS��������
NJ�>����&,�������WR�������NJ@DGMXVWHG�3� ���������:RPHQ�LQ�WKH�LQWHUYHQWLRQ�JURXS�LQFUHDVHG�WKHLU�OHLVXUH�WLPH�SK\VLFDO�
activity more and improved their dietary quality, compared with the women in the control group.

Editor’s comment 

This study assessed whether gestational diabetes mellitus (GDM) can be prevented by a moderate 

lifestyle intervention in pregnant women who are at high risk for the disease. A moderate individualized 

OLIHVW\OH� LQWHUYHQWLRQ� UHGXFHG� WKH� LQFLGHQFH� RI�*'0�E\� ���� LQ� KLJK�ULVN� SUHJQDQW�ZRPHQ��7KHVH�
¿QGLQJV�DUH�VWLPXODWRU\�DQG�PD\�KDYH�PDMRU�KHDOWK�FRQVHTXHQFHV�IRU�ERWK�WKH�PRWKHU�DQG�WKH�FKLOG�

Potential Mechanisms of Ketoacidosis Associated With Use of SGLT2 Inhibitors  
-��&OLQ��(QGRFULQRO��0HWDE��������-XQ�����(3XE�$KHDG�RI�3ULQW��6,�7D\ORU��-(�%ODX��.,�5RWKH

SGLT2 inhibitors are antidiabetic drugs that increase urinary excretion of glucose, thereby improving glycemic control 

DQG�SURPRWLQJ�ZHLJKW�ORVV��6LQFH�DSSURYDO�RI�WKH�¿UVW�LQ�FODVV�GUXJ�LQ�������GDWD�KDYH�HPHUJHG�VXJJHVWLQJ�WKDW�WKHVH�
drugs increase the risk of diabetic ketoacidosis. In May, 2015, the FDA issued a warning that SGLT2 inhibitors may 

lead to ketoacidosis.

SGLT2 inhibitors trigger multiple mechanisms that could predispose to diabetic ketoacidosis. When SGLT2 inhibitors 

are combined with insulin, it is often necessary to decrease the insulin dose to avoid hypoglycemia. The lower dose of 

LQVXOLQ�PD\�EH�LQVXI¿FLHQW�WR�VXSSUHVV�OLSRO\VLV�DQG�NHWRJHQHVLV��)XUWKHUPRUH��6*/7��LV�H[SUHVVHG�LQ�SDQFUHDWLF�DOSKD�
cells, and SGLT2 inhibitors promote glucagon secretion. Finally, phlorizin, a non-selective inhibitor of SGLT-family 

transporters decreases urinary excretion of ketone bodies. A decrease in renal clearance of ketone bodies could also 

increase plasma ketone body levels.

Editor’s comment 

SGLT2 inhibitors have been associated with an increased risk of ketoacidosis. The exact mechanism 

for this effect is unclear. The reduced dose of insulin used by patients receiving SGLT2 inhibitors may 

EH�LQVXI¿FLHQW�WR�VXSSUHVV�NHWRJHQHVLV��6*/7��LQKLELWRUV�FDQ�SURPRWH�JOXFDJRQ�VHFUHWLRQ�DQG�GHFUHDVH�
urinary excretion of ketone bodies. A combination of these and other mechanisms may be responsible 

for the increased risk of ketoacidosis.

Further research is needed to clarify the factors that contribute to ketoacidosis and treatment strategies 

to minimize the risk.

Intake of Saturated and Trans-Unsaturated Fatty Acids and Risk of All Cause Mortality, 
Cardiovascular Disease, and Type 2 Diabetes: Systematic Review and Meta-Analysis of 
Observational Studies

%0-������$XJ��������[[�K������5-�GH�6RX]D��$�0HQWH��$�0DUROHDQX��$,�&R]PD��9�+D��7�.LVKLEH��(�8OHU\N��3�
%XG\ORZVNL��+�6FK�QHPDQQ��-�%H\HQH��66�$QDQG
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The meta analysis was aimed to systematically review associations between intake of saturated fat and trans unsaturated 

IDW�DQG�DOO�FDXVH�PRUWDOLW\��FDUGLRYDVFXODU�GLVHDVH��&9'��DQG�DVVRFLDWHG�PRUWDOLW\��FRURQDU\�KHDUW�GLVHDVH��&+'��DQG�
associated mortality, ischemic stroke, and type 2 diabetes.

2EVHUYDWLRQDO�VWXGLHV�UHSRUWLQJ�DVVRFLDWLRQV�RI�VDWXUDWHG�IDW�DQG�RU�WUDQV�XQVDWXUDWHG�IDW��WRWDO��LQGXVWULDOO\�PDQXIDFWXUHG��
RU�IURP�UXPLQDQW�DQLPDOV��ZLWK�DOO�FDXVH�PRUWDOLW\��&+'�&9'�PRUWDOLW\��WRWDO�&+'��LVFKHPLF�VWURNH��RU�W\SH���GLDEHWHV�

)RU�VDWXUDWHG�IDW��WKUHH�WR����SURVSHFWLYH�FRKRUW�VWXGLHV�IRU�HDFK�DVVRFLDWLRQ�ZHUH�SRROHG��¿YH�WR����FRPSDULVRQV�ZLWK�
���������������SDUWLFLSDQWV���6DWXUDWHG�IDW�LQWDNH�ZDV�QRW�DVVRFLDWHG�ZLWK�DOO�FDXVH�PRUWDOLW\��UHODWLYH�ULVN�����������
FRQ¿GHQFH�LQWHUYDO������WR��������&9'�PRUWDOLW\�������������WR��������WRWDO�&+'�������������WR��������LVFKHPLF�VWURNH�
������� ����� WR�������� RU� W\SH���GLDEHWHV� ������� ����� WR��������7KHUH�ZDV�QR� FRQYLQFLQJ� ODFN�RI� DVVRFLDWLRQ�EHWZHHQ�
VDWXUDWHG�IDW�DQG�&+'�PRUWDOLW\�������������WR�������3 �������)RU�WUDQV�IDWV��RQH�WR�VL[�SURVSHFWLYH�FRKRUW�VWXGLHV�IRU�
HDFK�DVVRFLDWLRQ�ZHUH�SRROHG��WZR�WR�VHYHQ�FRPSDULVRQV�ZLWK����������������SDUWLFLSDQWV���7RWDO�WUDQV�IDW�LQWDNH�ZDV�
DVVRFLDWHG�ZLWK�DOO�FDXVH�PRUWDOLW\�������������WR��������&+'�PRUWDOLW\�������������WR��������DQG�WRWDO�&+'�������������
WR�������EXW�QRW�LVFKHPLF�VWURNH�������������WR�������RU�W\SH���GLDEHWHV�������������WR��������,QGXVWULDO��EXW�QRW�UXPLQDQW��
WUDQV�IDWV�ZHUH�DVVRFLDWHG�ZLWK�&+'�PRUWDOLW\�������������WR�������Y������������WR��������DQG�&+'�������������WR�������Y�
�����������WR���������5XPLQDQW�WUDQV�SDOPLWROHLF�DFLG�ZDV�LQYHUVHO\�DVVRFLDWHG�ZLWK�W\SH���GLDEHWHV�������������WR��������
The certainty of associations between saturated fat and all outcomes was “very low.” The certainty of associations of 

WUDQV�IDW�ZLWK�&+'�RXWFRPHV�ZDV�³PRGHUDWH´�DQG�³YHU\�ORZ´�WR�³ORZ´�IRU�RWKHU�DVVRFLDWLRQV�

6DWXUDWHG� IDWV� DUH�QRW� DVVRFLDWHG�ZLWK� DOO� FDXVH�PRUWDOLW\��&9'��&+'�� LVFKHPLF� VWURNH��RU� W\SH���GLDEHWHV�� EXW� WKH�
evidence is heterogeneous with methodological limitations. Trans fats are associated with all cause mortality, total 

&+'��DQG�&+'�PRUWDOLW\��SUREDEO\�EHFDXVH�RI�KLJKHU�OHYHOV�RI�LQWDNH�RI�LQGXVWULDO�WUDQV�IDWV�WKDQ�UXPLQDQW�WUDQV�IDWV��
Dietary guidelines must carefully consider the health effects of recommendations for alternative macronutrients to 

replace trans fats and saturated fats.

Editor’s comment

In a meta-analysis of nutrition studies, intake of saturated fat was not associated with all-cause 

mortality, mortality due to cardiovascular disease, or type 2 diabetes. Total trans-fat intake was 

associated with all-cause mortality and mortality due to coronary heart disease, but was not associated 

with type 2 diabetes.

)XUWKHU�UHVHDUFK�LV�QHFHVVDU\�WR�EHWWHU�UH¿QH�GLHWDU\�JXLGHOLQHV�

Long-term changes in sleep duration, energy balance and risk of type 2 diabetes. 
'LDEHWRORJLD� SS� ����)LUVW� RQOLQH�� ��� 1RYHPEHU� �����(OL]DEHWK� 0�� &HVSHGHV� �� 6KLOSD� 1��
Bhupathiraju, Yanping Li, Bernard Rosner, Susan Redline, Frank B. Hu

The cohort includHV��������ZRPHQ�DJHG���±���\HDUV�LQ�WKH�1XUVHV¶�+HDOWK�6WXG\�ZLWKRXW�GLDEHWHV�LQ�������&KDQJH�
in sleep duration is the difference between self-reported 24 h sleep duration in 1986 and 2000. Diet, physical activity 
DQG�FRYDULDWHV�ZHUH�XSGDWHG�HYHU\��±��\HDUV��6HOI�UHSRUWHG�GLDEHWHV�ZDV�FRQ¿UPHG�YLD�YDOLGDWHG�TXHVWLRQQDLUHV��&R[�
regression models were adjusted for 1986 sleep duration and 1986 values of diabetes risk factors, including BMI, and 
subsequently for change in covariates from 1986 to 2000.

They documented 3,513 incident diabetes cases through to 2012. Compared with no change, decreases in sleep duration 
were adversely associated with changes in diet quality and physical activity, while increases were associated with 
JUHDWHU�ZHLJKW�JDLQ��$IWHU�DGMXVWPHQW�IRU������FRYDULDWHV��+5V������&,��IRU��í���!í��WR�����!��WR����DQG����K�GD\�
FKDQJHV�LQ�VOHHS�GXUDWLRQ��YV�QR�FKDQJH��ZHUH����������������������������������������������������������DQG�������������
�������UHVSHFWLYHO\��$GGLWLRQDO�DGMXVWPHQW�IRU�GLHW�DQG�SK\VLFDO�DFWLYLW\�GLG�QRW�DSSUHFLDEO\�DOWHU�WKH�UHVXOWV��,QFUHDVHV�LQ�
VOHHS�GXUDWLRQ����K�GD\�UHPDLQHG�DGYHUVHO\�DVVRFLDWHG�ZLWK�GLDEHWHV��+5�>����&,@�������>����������@��DIWHU�DGMXVWPHQW�
for change in covariates, including BMI.
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Editor’s comment

Baseline sleep duration has a U-shaped relationship with type 2 diabetes, but little research examines 

the associated changes. This study examined long-term changes in sleep duration and concomitant 

changes in diet, physical activity, weight and subsequent diabetes. Increases in sleep duration among 

middle-aged and older women were modestly associated with risk of diabetes; changes in diet, physical 

activity and BMI did not explain associations.

Continuation or Discontinuation of Pioglitazone When Starting Bedtime Insulin in Patients 
With Poorly Controlled Type 2 Diabetes in an Inner-City Population

J. Diabetes Complicat. 2015 Jun 30;[EPub Ahead of Print], M Mojtahedzadeh, ML Lee, TC Friedman 

7KH� VWXG\�JURXS�DVVHVHG� WKH� LPSDFW�RI� FRQWLQXLQJ�YHUVXV�GLVFRQWLQXLQJ�SLRJOLWD]RQH�RQ�KHPRJORELQ�$�F� �+E$�F���
IDVWLQJ�SODVPD�JOXFRVH��)3*���DQG�ZHLJKW�ZKHQ�VWDUWLQJ�EHGWLPH�LQVXOLQ�LQ�SDWLHQWV�ZLWK�SRRU�JO\FHPLF�FRQWURO�

They retrospectively analyzed data from a 13-month randomized control trial on 77 patients with type 2 diabetes mellitus 

�'0���ZKR�GHVSLWH�PD[LPXP�GRVHV�RI�WKUHH�RUDO�GLDEHWHV�PHGLFDWLRQV��PHWIRUPLQ��VXOIRQ\OXUHD�DQG�SLRJOLWD]RQH��KDG�
+E$�&�OHYHOV�DERYH�������3DWLHQWV�ZHUH�UDQGRPL]HG�WR�HLWKHU�FRQWLQXLQJ�RU�GLVFRQWLQXLQJ�SLRJOLWD]RQH�LQ�DGGLWLRQ�WR�
VWDUWLQJ�DQG�XS�WLWUDWLQJ�EHGWLPH�LQVXOLQ��+E$�&��)3*��DQG�ZHLJKW�ZHUH�DVVHVVHG�DW�EDVHOLQH���PRQWKV���PRQWKV�DQG�
13months with the differences from baseline for the two groups compared at each of the three time points using the 

Wilcoxon rank sum test.

7KH\��IRXQG�WKDW�+E$�F�ZDV�VLJQL¿FDQWO\�ORZHU�DW�WKH���PRQWK��S ������DQG����PRQWK�WLPH�SRLQWV��S ��������DQG�)3*�
ZDV�VLJQL¿FDQWO\�ORZHU�DW�DOO�WKUHH�WLPH�SRLQWV�LQ�WKH�JURXS�FRQWLQXLQJ�SLRJOLWD]RQH�FRPSDUHG�ZLWK�WKRVH�GLVFRQWLQXLQJ�
SLRJOLWD]RQH�� &RQWLQXLQJ� SLRJOLWD]RQH� UHVXOWHG� LQ� D� JUHDWHU� LQFUHDVH� LQ� ZHLJKW� DW� WKH� ��PRQWK� �S �������� ��PRQWK�
�S ��������DQG����PRQWK��S ��������� WLPH�SRLQWV��3DWLHQWV�ZLWK� WKH�ORZHVW�+E$�F���������DW�EDVHOLQH�ZHUH�PRUH�
OLNHO\�WR�EHQH¿W�IURP�FRQWLQXLQJ�SLRJOLWD]RQH�WKDQ�WKRVH�ZLWK�KLJKHU�EDVHOLQH�+E$�F��3DWLHQWV�ZKR�VWDUWHG�LQVXOLQ�DQG�
GLVFRQWLQXHG�SLRJOLWD]RQH�KDG�VLPLODU�+E$�F��)3*�DQG�ZHLJKW�DW�WKH�WKUHH�WLPH�SRLQWV�DV�DW�EDVHOLQH��VXJJHVWLQJ�WKDW�
pioglitazone and bedtime insulin has similar glycemic effect in this population.

The conclusion of this study is that in patients with uncontrolled type 2 DM, continuing pioglitazone while concurrently 

VWDUWLQJ�EHGWLPH�LQVXOLQ�ZLWKLQ�D����PRQWK�SHULRG�OHG�WR�D�VLJQL¿FDQW�GHFUHDVH�LQ�ERWK�+E$�F�DQG�)3*�OHYHOV�FRPSDUHG�
with those who did not receive pioglitazone; however weight increased during this period.

Editor’s comment

Insulin treatment at bedtime was prescribed for a group of patients whose diabetes was inadequately 

FRQWUROOHG��+E$�F�!������GHVSLWH�WUHDWPHQW�ZLWK�PHWIRUPLQ��VXOIRQ\OXUHD��DQG�SLRJOLWD]RQH��3DWLHQWV�
were randomized to either continue or discontinue pioglitazone during therapy with metformin, 

sulfonylurea, and bedtime insulin. Patients who continued pioglitazone therapy had lower levels of 

HbA1c and fasting blood glucose and greater weight gain than patients who discontinued pioglitazone.

Among type 2 diabetics with inadequate glycemic control, maintaining pioglitazone therapy when 

adding insulin therapy improved glycemic control.

Lifetime Risk of Developing Impaired Glucose Metabolism and Eventual Progression From 
Prediabetes to Type 2 Diabetes: A Prospective Cohort Study

/DQFHW�'LDEHWHV�(QGRFULQRO������1RY����>(3XE�$KHDG�RI�3ULQW@��6�/LJWKDUW��77�YDQ�+HUSW��0-�/HHQLQJ��0�.DYRXVL��$�
+RIPDQ��%+�6WULFNHU��0�YDQ�+RHN��(-�6LMEUDQGV��2+�)UDQFR��$�'HKJKDQ�
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This study of prospective population-based cohort analysis aimed to calculate the lifetime risk of the full range of 

glucose impairments, from normoglycaemia to prediabetes, type 2 diabetes, and eventual insulin use.  They used data 

IURP�WKH�SRSXODWLRQ�EDVHG�5RWWHUGDP�6WXG\�DQG�LGHQWL¿HG�GLDJQRVWLF�HYHQWV�E\�XVH�RI�JHQHUDO�SUDFWLWLRQHUV¶�UHFRUGV��
hospital discharge letters, pharmacy dispensing data, and serum fasting glucose measurements taken at the study centre 

�5RWWHUGDP��1HWKHUODQGV��YLVLWV��1RUPRJO\FDHPLD��SUHGLDEHWHV��DQG�GLDEHWHV�ZHUH�GH¿QHG�RQ�WKH�EDVLV�RI�:+2�FULWHULD�
IRU�IDVWLQJ�JOXFRVH��QRUPRJO\FDHPLD����ā��PPRO�/��SUHGLDEHWHV��!�ā��PPRO�/�DQG���ā��PPRO�/��DQG�GLDEHWHV���ā��
PPRO�/�RU�XVH�RI�JOXFRVH�ORZHULQJ�GUXJ���7KH\�FDOFXODWHG�OLIHWLPH�ULVN�XVLQJ�D�PRGL¿HG�YHUVLRQ�RI�VXUYLYDO�DQDO\VLV�
adjusted for the competing risk of death and also estimated the lifetime risk of progression from prediabetes to overt 

diabetes and from diabetes free of insulin treatment to insulin use.  In addition, they calculated years lived with healthy 

glucose metabolism.

7KHUH�ZHUH��������SDUWLFLSDQWV� IURP� WKH�5RWWHUGDP�6WXG\��'XULQJ� D� IROORZ�XS�RI�XS� WR���ā��\HDUV� �EHWZHHQ�$SULO�
���������DQG�-DQ����������������SDUWLFLSDQWV�GHYHORSHG�SUHGLDEHWHV������GHYHORSHG�GLDEHWHV��DQG�����VWDUWHG�LQVXOLQ�
WUHDWPHQW��$W�DJH����\HDUV��WKH�UHPDLQLQJ�OLIHWLPH�ULVN�ZDV���ā��������&,���ā�±��ā���IRU�SUHGLDEHWHV����ā������ā�±
��ā���IRU�GLDEHWHV��DQG��ā�����ā�±��ā���IRU�LQVXOLQ�XVH��,Q�LQGLYLGXDOV�DJHG����\HDUV��WKH�OLIHWLPH�ULVN�WR�SURJUHVV�IURP�
SUHGLDEHWHV�WR�GLDEHWHV�ZDV���ā��������&,���ā�±��ā����DQG���ā������ā�±��ā���RI�WKH�LQGLYLGXDOV�ZLWK�RYHUW�GLDEHWHV�DW�
this age started insulin treatment. The lifetime risks attenuated with advancing age, but increased with increasing BMI 

and waist circumference. On average, individuals with severe obesity lived 10 fewer years without glucose impairment 

compared with normal-weight individuals.

,PSDLUHG�JOXFRVH�PHWDEROLVP�LV�D�VXEVWDQWLDO�EXUGHQ�RQ�SRSXODWLRQ�KHDOWK��DQG�WKHVH�¿QGLQJV�HPSKDVLVH�WKH�QHHG�IRU�
more effective prevention strategies, which should be implemented as soon in a person’s life as possible. The substantial 

lifetime risk of prediabetes and diabetes in lean individuals also supports risk factor control in non-obese individuals.

Editor’s comment

 Prospective data about fate of prediabetes is minimum. This was a prospective cohort study of 10,050 

participants with a follow-up of up to 14.7 years. At age 45 years, the lifetime risks for developing 

SUHGLDEHWHV��W\SH���GLDEHWHV��DQG�LQVXOLQ�XVH�ZHUH���������������DQG�������UHVSHFWLYHO\��$Q�DVVRFLDWLRQ�
was noted between increasing BMI or waist circumference and risk of developing glucose impairment. 

Results show that nearly half of people aged 45 years will go on to develop prediabetes, and nearly 

one-third will develop diabetes. This study is an eye opener for diabetes prevention in the community.

(I¿FDF\�DQG�6DIHW\�RI�2QFH�:HHNO\�*OXFDJRQ�/LNH�3HSWLGH���5HFHSWRU�$JRQLVWV� IRU� WKH�
Management of Type 2 Diabetes: A Systematic Review and Meta-Analysis of Randomized 
Controlled Trials

'LDEHWHV�2EHV�0HWDE������1RY���������������������7�.DUDJLDQQLV��$�/LDNRV��(�%HNLDUL��(�$WKDQDVLDGRX��3�3DVFKRV��
D Vasilakou, M Mainou, M Rika, P Boura, DR Matthews, A Tsapas .

7KLV�VWXG\�DVVHVVHG�WKH�HI¿FDF\�DQG�VDIHW\�RI�UHFHQWO\�DSSURYHG�RQFH�ZHHNO\�JOXFDJRQ�OLNH�SHSWLGH���UHFHSWRU�DJRQLVWV�
�*/3���5$V��LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�

The study group conducted a systematic review and meta-analysis of randomized controlled trials comparing any GLP-

��5$�OLFHQVHG�IRU�RQFH�ZHHNO\�GRVLQJ��DOELJOXWLGH��GXODJOXWLGH�RU�H[HQDWLGH�H[WHQGHG�UHOHDVH��ZLWK�SODFHER�RU�RWKHU�
antidiabetic agents. In this systematic review 33 trials were included with a total of 16 003 participants. Compared with 

SODFHER�WKH�FKDQJH�LQ�JO\FDWHG�KDHPRJORELQ��+E$�F��FRQFHQWUDWLRQ�ZDV��������>VL[�VWXGLHV������FRQ¿GHQFH�LQWHUYDO�
�&,��������WR��������,����� ����@�ZLWK�DOELJOXWLGH��DQG���������VHYHQ�VWXGLHV������&,�������WR��������,����� ������ZLWK�
GXODJOXWLGH��%DVHG� RQ� GDWD� IURP�SODFHER�FRQWUROOHG� WULDOV��ZH� GLG� QRW� GHWHFW� VWDWLVWLFDOO\� VLJQL¿FDQW�ZHLJKW�VSDULQJ�
EHQH¿WV�IRU�DOELJOXWLGH�RU�GXODJOXWLGH��
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Compared with other antidiabetic agents, once-weekly GLP-1 RAs outperformed sitagliptin, daily exenatide and insulin 

JODUJLQH�LQ�WHUPV�RI�+E$�F�ORZHULQJ��PHDQ�GLIIHUHQFHV�������������&,�������WR��������,����� ������������������&,�

������WR��������,����� �����DQG������������&,�������WR��������,����� ������UHVSHFWLYHO\���7KH�PDLQ�DGYHUVH�HIIHFWV�RI�

treatment included gastrointestinal and injection site reactions.

Editor’s comment

7KH�HI¿FDF\�DQG�VDIHW\�RI�RQFH�ZHHNO\�*/3���UHFHSWRU�DJRQLVWV�ZHUH�HYDOXDWHG�LQ�WKLV�V\VWHPDWLF�UHYLHZ�
and meta-analysis of 33 randomized controlled trials including 16,000 individuals. Weekly dosed GLP-

��UHFHSWRU�DJRQLVWV�GHFUHDVHG�+E$�F�VLJQL¿FDQWO\�ZKHQ�FRPSDUHG�ZLWK�SODFHER�RU�ZLWK�VLWDJOLSWLQ��
insulin glargine, and exenatide (dosed daily) and appear to provide a useful alternative for treatment 

RI�W\SH���GLDEHWHV��7KXV�LW�DSSHDUV�WKDW�FRQVLGHULQJ�WKHLU�GRVLQJ�VFKHPH�DQG�RYHUDOO�HI¿FDF\�DQG�VDIHW\�
SUR¿OH��RQFH�ZHHNO\�*/3���5$V�DUH�D�FRQYHQLHQW�WKHUDSHXWLF�RSWLRQ�IRU�XVH�DV�DGG�RQ�WR�PHWIRUPLQ�

Durability and ToleUDELOLW\� RI� 'DSDJOLÀR]LQ� 2YHU� ���ZHHNV� DV�$GG�2Q� WR� 0HWIRUPLQ� DQG�
Sulphonylurea in Type 2 Diabetes

'LDEHWHV�2EHV�0HWDE������1RY���������������������6�0DWWKDHL��.�%RZHULQJ��.�5RKZHGGHU��-�6XJJ��6�3DULNK��(�

Johnsson

7KLV�VWXG\�WDUJHWHG�WR�HYDOXDWH�WKH�VDIHW\�DQG�HI¿FDF\�RI�GDSDJOLÀR]LQ�DV�DGG�RQ�WKHUDS\�WR�PHWIRUPLQ�SOXV�VXOSKRQ\OXUHD�

RYHU����ZHHNV��3DWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV��7�'0��XVLQJ�VXOSKRQ\OXUHD�DQG�PHWIRUPLQ�UHFHLYHG�GDSDJOLÀR]LQ�

10 mg/day or placebo added to thHUDS\�IRU����ZHHNV�����ZHHN�UDQGRPL]HG��GRXEOH�EOLQG�SHULRG�SOXV����ZHHN�GRXEOH�
EOLQG�H[WHQVLRQ��

$�WRWDO�RI�����SDWLHQWV�ZHUH�UDQGRPL]HG������WR�GDSDJOLÀR]LQ�RU�SODFHER��2YHU����ZHHNV��JO\FDWHG�KDHPRJORELQ��+E$�F��

and fasting plasma glucose levels showHG�JUHDWHU�LPSURYHPHQW�IURP�EDVHOLQH�ZLWK�GDSDJOLÀR]LQ��������DQG������PPRO�O��

WKDQ�ZLWK� SODFHER� ������� DQG� ����PPRO�O���0RUH� SDWLHQWV� DFKLHYHG�+E$�F�������ZLWK� GDSDJOLÀR]LQ� �������� WKDQ�

ZLWK�SODFHER���������DW����ZHHNV��'DSDJOLÀR]LQ�ZDV�DVVRFLDWHG�ZLWK�JUHDWHU�UHGXFWLRQV�LQ�ERG\�ZHLJKW�DQG�V\VWROLF�

EORRG�SUHVVXUH� ������NJ�DQG� �����PP+J��FRPSDUHG�ZLWK�SODFHER�������NJ�DQG�����PP+J���*UHDWHU� LQFUHDVHV� LQ� WRWDO��

/'/�DQG�+'/�FKROHVWHURO�DQG�GHFUHDVHV�LQ�WULJO\FHULGHV�ZHUH�REVHUYHG�ZLWK�GDSDJOLÀR]LQ����������������DQG��������

UHVSHFWLYHO\��YHUVXV�SODFHER����������������DQG�������UHVSHFWLYHO\���)HZHU�SDWLHQWV�ZHUH�UHVFXHG�IRU�IDLOLQJ�WR�UHDFK�

JO\FDHPLF� WDUJHWV�ZLWK�GDSDJOLÀR]LQ� ������� WKDQ�ZLWK�SODFHER� ���������$GYHUVH�HYHQWV�DQG�VHULRXV�DGYHUVH�HYHQWV�

ZHUH�VLPLODU�EHWZHHQ�JURXSV��GDSDJOLÀR]LQ�������DQG�������SODFHER�������DQG��������0RUH�K\SRJO\FDHPLF�HYHQWV�ZHUH�
REVHUYHG�ZLWK�GDSDJOLÀR]LQ���������WKDQ�ZLWK�SODFHER���������*HQLWDO�LQIHFWLRQV�ZHUH�UHSRUWHG�LQ�PRUH�SDWLHQWV�LQ�WKH�
GDSDJOLÀR]LQ���������WKDQ�LQ�WKH�SODFHER�JURXS��������DQG�XULQDU\�WUDFW�LQIHFWLRQ�IUHTXHQF\�ZDV�VLPLODU�LQ�WKH�WZR�
JURXSV�������DQG��������

Editor’s comment

7KLV� VWXG\� RI� ���� SDWLHQWV� ZLWK� W\SH� �� GLDEHWHV� HYDOXDWHG� WKH� HIIHFW� RI� DGGLQJ� GDSDJOLÀR]LQ� WR� D�
treatment regimen of already using sulfonylurea and metformin. For 52 weeks, patients received 

HLWKHU�GDSDJOLÀR]LQ����PJ�GDLO\�RU�SODFHER��'DSDJOLÀR]LQ�ZDV� IRXQG�WR�EH�VXSHULRU� LQ�HIIHFWLYHQHVV�
than placebo in controlling blood glucose levels and dropping body weight, systolic blood pressure, 

and triglyceride levels. There were no marked overall differences in adverse effects associated with 

GDSDJOLÀR]LQ�YV�SODFHER��7KLV�VWXG\�VKRZV�EHWWHU�JOXFRVH�FRQWURO�SURYLGHG�E\�DGGLWLRQ�RI�GDSDJOLÀR]LQ�
to an already existing treatment regimen of sulfonylurea and metformin in patients with type 2 diabetes.
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���<HDU�7UDMHFWRU\�RI�ȕ�&HOO�)XQFWLRQ�DQG�,QVXOLQ�6HQVLWLYLW\�LQ�WKH�'HYHORSPHQW�RI�7\SH���
Diabetes: A Community-Based Prospective Cohort Study.

/DQFHW�'LDEHWHV�(QGRFULQRO������1RY����>(3XE�$KHDG�RI�3ULQW@��-+�2KQ��6+�.ZDN��<0�&KR��6�/LP��+&�-DQJ��.6�
3DUN��1+�&KR

7KH�UHODWLYH�FRQWULEXWLRQV�RI�ȕ�FHOO�IXQFWLRQ�DQG�LQVXOLQ�VHQVLWLYLW\�LQ�WKH�SDWKRJHQHVLV�RI�W\SH���GLDEHWHV�DUH�QRW�FOHDUO\�
XQGHUVWRRG��2KQ�HW�DO�LQYHVWLJDWHG�WKH�ORQJLWXGLQDO�FKDQJH�LQ�ȕ�FHOO�IXQFWLRQ�DQG�LQVXOLQ�VHQVLWLYLW\�LQ�WKH�GHYHORSPHQW�
of diabetes and the role of genetic variants in deterioration of glucose tolerance. They followed up 4106 participants 

ZLWK�QRUPDO�JOXFRVH�WROHUDQFH��1*7��IURP�WKH�.RUHDQ�*HQRPH�DQG�(SLGHPLRORJ\�6WXG\�ZLWK�RUDO�JOXFRVH�WROHUDQFH�
WHVWV�HYHU\���\HDUV�IRU����\HDUV��7KH\�HVWLPDWHG�SDQFUHDWLF�ȕ�FHOO�IXQFWLRQ�ZLWK�WKH����PLQ�LQVXOLQRJHQLF�LQGH[��,*,����
DQG�LQVXOLQ�VHQVLWLYLW\�ZLWK�WKH�FRPSRVLWH��0DWVXGD��LQVXOLQ�VHQVLWLYLW\�LQGH[��,6,���7KH\�LQYHVWLJDWHG�WKH�DVVRFLDWLRQ�RI�
���NQRZQ�W\SH���GLDEHWHV�JHQHWLF�YDULDQWV�ZLWK�ULVN�RI�SUHGLDEHWHV�RU�GLDEHWHV�DQG�LPSDLUHG�ȕ�FHOO�IXQFWLRQ�DQG�LQVXOLQ�
sensitivity.

'XULQJ����\HDUV� RI� IROORZ�XS�� ����� ������RI� �����SDUWLFLSDQWV� GHYHORSHG�SUHGLDEHWHV� DQG����� ������SDUWLFLSDQWV�
developed diabetes. Compared with participants who remained NGT, those who progressed to diabetes had a lower IGI60 

�XQDGMXVWHG�GDWD��ā��ȝ8�PPRO�>����&,��ā����ā�@�YV��ā��ȝ8�PPRO�>�ā�����ā�@��S��ā������DQG�ORZHU�,6,��XQDGMXVWHG�
GDWD��ā��>�ā����ā�@�YV���ā��>�ā����ā�@��S��ā������DW�EDVHOLQH��3DUWLFLSDQWV�ZKR�KDG�1*7�DW����\HDUV�VKRZHG�D�GHFUHDVH�
LQ�,6,��DGMXVWHG�GDWD���ā��>�ā����ā�@�YV��ā��>�ā���ā�@��S��ā������EXW�D�FRPSHQVDWRU\�LQFUHDVH�LQ�,*,����DGMXVWHG�GDWD�
�ā��ȝ8�PPRO�>�ā���ā�@�YV���ā��ȝ8�PPRO�>��ā����ā�@��S��ā������FRPSDUHG�ZLWK�EDVHOLQH��%\�FRQWUDVW��SDUWLFLSDQWV�ZKR�
GHYHORSHG�GLDEHWHV�VKRZHG�D�GHFUHDVH�LQ�,6,��DGMXVWHG�GDWD��ā��>�ā���ā�@�YV��ā��>�ā���ā�@��S��ā������EXW�QR�VLJQL¿FDQW�
FRPSHQVDWRU\�LQFUHDVH��S �ā����LQ�,*,����$�JHQHWLF�YDULDQW�QHDU�WKH�JOXFRNLQDVH�JHQH��UV���������ZDV�VLJQL¿FDQWO\�
DVVRFLDWHG�ZLWK�SURJUHVVLRQ�WR�SUHGLDEHWHV�RU�GLDEHWHV��KD]DUG�UDWLR��ā�����ā����ā����S �ā���î���������

'HFUHDVHG�ȕ�FHOO�IXQFWLRQ��ZKLFK�PLJKW�EH�GHWHUPLQHG�SDUWO\�E\�JHQHWLF�IDFWRUV��DQG�LPSDLUHG�ȕ�FHOO�FRPSHQVDWLRQ�IRU�
progressive decline in insulin sensitivity are crucial factors in the deterioration of glucose tolerance.

Editor’s comment

In this Korean study, 4106 participants without diabetes or prediabetes were assessed to determine 

the pancreatic beta-cell function and insulin sensitivity. The follow-up period was 10 years. A total of 

����RI�SDUWLFLSDQWV�GHYHORSHG�HLWKHU�SUHGLDEHWHV�RU�GLDEHWHV��$�UHVXOWDQW�LQFUHDVH�LQ�EHWD�FHOO�IXQFWLRQ�
due to decreased insulin sensitivity was observed with normal glucose tolerance at 10 years. This 

subsequent increase in function of beta cells was not observed in patients who developed diabetes at 10 

\HDUV��'HYHORSPHQW�RI�GLDEHWHV�ZDV�OLQNHG�WR�JHQHWLF�FKDQJHV�DQG�RU�D�GHFUHDVH�LQ�EHWD�FHOO�IXQFWLRQ�
and in insulin sensitivity.

This study shows that the development of type 2 diabetes mellitus is linked with reduced beta-cell 

function and insulin sensitivity. It is also associated with loss of the capacity to subsequently increase 

beta-cell function in response to reduced insulin sensitivity.

Association of Early Exposure of Probiotics and Islet Autoimmunity in the TEDDY Study.

-$0$�3HGLDWU������1RY����>(3XE�$KHDG�RI�3ULQW@��8�8XVLWDOR��;�/LX��-�<DQJ��&$�$URQVVRQ��6�+XPPHO��0�%XWWHUZRUWK��
c�/HUQPDUN��0�5HZHUV��:�+DJRSLDQ��-;�6KH��2�6LPHOO��-�7RSSDUL��$*�=LHJOHU��%�$NRONDU��-�.ULVFKHU��-0�1RUULV��60�
Virtanen

Probiotics are thought to affect immunologic responses to environmental exposures by supporting healthy gut microbiota 

DQG�FRXOG�WKHUHIRUH�WKHRUHWLFDOO\�EH�XVHG�WR�SUHYHQW�WKH�GHYHORSPHQW�RI�W\SH���GLDEHWHV�PHOOLWXV��7�'0��DVVRFLDWHG�
LVOHW�DXWRLPPXQLW\��7KLV�VWXG\�ZDV�GRQH�WR�H[DPLQH�WKH�DVVRFLDWLRQ�EHWZHHQ�VXSSOHPHQWDO�SURELRWLF�XVH�GXULQJ�WKH�¿UVW�



JOURNAL OF CLINICAL DIABETOLOGY
$Q�2I¿FLDO�3XEOLFDWLRQ�RI�WKH�$VVRFLDWLRQ�RI�&OLQLFDO�'LDEHWRORJ\

4 4  |  J C D  |  V O L  2  |  N O .  3  |  O C T  -  D E C  2 0 1 5

year of life and islet autoimmunity among children at increased genetic risk of T1DM.

In this ongoing prospective cohort study that started September 1, 2004, children from 6 clinical centers, 3 in the 

8QLWHG�6WDWHV��&RORUDGR��*HRUJLD�)ORULGD��DQG�:DVKLQJWRQ��DQG���LQ�(XURSH��)LQODQG��*HUPDQ\��DQG�6ZHGHQ���ZHUH�
followed up for T1DM-related autoantibodies. Blood samples were collected every 3 months between 3 and 48 months 

of age and every 6 months thereafter to determine persistent islet autoimmunity. Details of infant feeding, including 

probiotic supplementation and infant formula use, were monitored from birth using questionnaires and diaries. We 

applied time-to-event analysis to study the association between probiotic use and islet autoimmunity, stratifying by 

FRXQWU\�DQG�DGMXVWLQJ�IRU�IDPLO\�KLVWRU\�RI�W\SH���GLDEHWHV��+/$�'5�'4�JHQRW\SHV��VH[��ELUWK�RUGHU��PRGH�RI�GHOLYHU\��
exclusive breastfeeding, birth year, child’s antibiotic use, and diarrheal history, as well as maternal age, probiotic use, 

and smoking. Altogether 8676 infants with an eligible genotype were enrolled in the follow-up study before the age 

RI���PRQWKV��7KH�¿QDO�VDPSOH�FRQVLVWHG�RI������FKLOGUHQ�ZLWK�WKH�DJH�UDQJH�RI���WR����\HDUV��DV�RI�2FWREHU�����������

(DUO\�SURELRWLF�VXSSOHPHQWDWLRQ��DW�WKH�DJH�RI������GD\V��ZDV�DVVRFLDWHG�ZLWK�D�GHFUHDVHG�ULVN�RI�LVOHW�DXWRLPPXQLW\�
ZKHQ�FRPSDUHG�ZLWK�SURELRWLF�VXSSOHPHQWDWLRQ�DIWHU����GD\V�RU�QR�SURELRWLF�VXSSOHPHQWDWLRQ��KD]DUG�UDWLR�>+5@��������
����&,��������������7KH�DVVRFLDWLRQ�ZDV�DFFRXQWHG�IRU�E\�FKLOGUHQ�ZLWK�WKH�'5����JHQRW\SH��+5������������&,�������
������DQG�ZDV�DEVHQW�DPRQJ�RWKHU�JHQRW\SHV� �+5������������&,��������������(DUO\�SURELRWLF�VXSSOHPHQWDWLRQ�PD\�
UHGXFH�WKH�ULVN�RI�LVOHW�DXWRLPPXQLW\�LQ�FKLOGUHQ�DW�WKH�KLJKHVW�JHQHWLF�ULVN�RI�7�'0��7KH�UHVXOW�QHHGV�WR�EH�FRQ¿UPHG�
in further studies before any recommendation of probiotics use is made.

Editor’s comment

The authors of this study evaluated the effectiveness of supplemental probiotics during infancy for 

the prevention of islet autoimmunity in children with genetic risk for type 1 diabetes (T1DM). They 

found that infants below 27 days of age when  were given probiotic supplementation had decreased 

risk of islet autoimmunity compared with infants who received no probiotics or infants above 27 days 

RI�DJH�ZKR�UHFHLYHG�SURELRWLFV��7KH\�DOVR�IRXQG�WKDW�FKLOGUHQ�ZLWK�WKH�'5����JHQRW\SH��DQG�QRW�RWKHU�
genotypes, accounted for these results. Children at high risk for T1DM appear to have a reduced risk 

RI�GHYHORSLQJ�LVOHW�DXWRLPPXQLW\�ZKHQ�WKH\�DUH�JLYHQ�SURELRWLFV�LQ�WKH�¿UVW�PRQWK�RI�OLIH�

Consequences of Comorbidity of Elevated Stress and/or Depressive Symptoms and Incident 
Cardiovascular Outcomes in Diabetes: Results From the REasons for the Geographic And 
Racial Differences in Stroke (REGARDS) Study

'LDEHWHV�&DUH� �����1RY� ���>(3XE�$KHDG� RI� 3ULQW@��'0�&XPPLQJV��.�.LULDQ��*�+RZDUG��9�+RZDUG��<�<XDQ�� 3�
Muntner, B Kissela, N Redmond, SE Judd, MM Safford

7KH� VWXG\� HYDOXDWHG� WKH� LPSDFW� RI� FRPRUELG� GHSUHVVLYH� V\PSWRPV� DQG�RU� VWUHVV� RQ� DGYHUVH� FDUGLRYDVFXODU� �&9��
outcomes in individuals with diabetes compared with those without diabetes. The group examined the relationship 

between baseline depressive symptoms and/or stress in adults with and without diabetes and physician-adjudicated 

incident CV outcomes including stroke, myocardial infarction/acute coronary heart disease, and CV death over a 

median follow-up of 5.95 years in the national REGARDS cohort study.

6XEMHFWV�LQFOXGHG��������DGXOWV��������ZLWK�GLDEHWHV���PHDQ�DJH����\HDUV������IHPDOH������EODFN��DQG�����OLYLQJ�
LQ�WKH�VRXWKHDVWHUQ�³6WURNH�%HOW´���(OHYDWHG�VWUHVV�DQG�RU�GHSUHVVLYH�V\PSWRPV�ZHUH�PRUH�FRPPRQ�LQ�VXEMHFWV�ZLWK�
GLDEHWHV��������YV���������3�����������,n fully adjusted models, reporting either elevated stress or depressive symptoms 

ZDV�DVVRFLDWHG�ZLWK�D�VLJQL¿FDQWO\�LQFUHDVHG�LQFLGHQFH�RI�VWURNH��+5������>����&,�����������@�YV�������>����������@��
DQG�&9�GHDWK�������>����������@�YV�������>����������@��LQ�VXEMHFWV�ZLWK�GLDEHWHV�EXW�QRW�LQ�WKRVH�ZLWKRXW�GLDEHWHV��7KH�
combination of both elevated stress and depressive symptoms in subjects with diabetes was associated with a higher 

LQFLGHQFH�RI�&9�GHDWK�������>����������@��WKDQ�HLWKHU�EHKDYLRUDO�FRPRUELGLW\�DORQH�������>����������@��DQG�KLJKHU�WKDQ�
LQ�WKRVH�ZLWK�ERWK�HOHYDWHG�VWUHVV�DQG�GHSUHVVLYH�V\PSWRPV�EXW�ZLWKRXW�GLDEHWHV�������>����������@��
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Comorbid stress and/or depressive symptoms are common in individuals with diabetes and together are associated with 

progressively increased risks for adverse CV outcomes.

Editor’s comment

This study was designed on 22,003 participants. Amongst them, associations between presence of 

GLDEHWHV��KLJK�VWUHVV�OHYHO��DQG�RU�V\PSWRPV�RI�GHSUHVVLRQ��DQG�OLNHOLKRRG�RI�KDYLQJ�SRRU�FDUGLRYDVFXODU�
�&9��UHVXOWV�ZHUH�H[DPLQHG��'LDEHWLFV�KDG�D�VLJQL¿FDQWO\� LQFUHDVHG�SUHYDOHQFH�RI�KLJK�VWUHVV� OHYHOV�
and symptoms of depression. Compared with nondiabetics, diabetics with either increased stress or 

symptoms of depression had an increase in number of new cases of poor CV outcomes. Likewise, 

diabetics with both increased stress and depression symptoms had an increase in poor CV outcomes 

when compared with diabetics having either high stress or depressive symptoms. Diabetics with both 

comorbidities of elevated stress levels and symptoms of depression have an increased likelihood of poor 

CV outcomes when compared with nondiabetics or with diabetics with either comorbidity alone.

Changes in Insulin Sensitivity and Insulin Secretion with the Sodium Glucose

&RWUDQVSRUWHU���,QKLELWRU�'DSDJOLÀR]LQ�

Sunder Mudaliar et al. Diabetes Technology & Therapeutics Volume 16, Number 3, 2014

This randomized, double-blind, placebo-controlled parallel-group study assessed the effects of sodium glucose 

FRWUDQVSRUWHU���LQKLELWLRQ�E\�GDSDJOLÀR]LQ�RQ�LQVXOLQ�VHQVLWLYLW\�DQG�VHFUHWLRQ�LQ�VXEMHFWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV�
�7�'0��ZKR�KDG�LQDGHTXDWH�JO\FHPLF�FRQWURO�ZLWK�PHWIRUPLQ��ZLWK�RU�ZLWKRXW�DQ�LQVXOLQ�VHFUHWDJRJXH��

6XEMHFWV�DQG�0HWKRGV��)RUW\�IRXU�VXEMHFWV�ZHUH�UDQGRPL]HG�WR�UHFHLYH�GDSDJOLÀR]LQ��PJ�RU�PDWFKLQJ�SODFHER�RQFH�
daily for 12 weeks. Subjects continued stable doses of background antidiabetes medication throughout the study. 

,QVXOLQ�VHQVLWLYLW\�ZDV�DVVHVVHG�E\�PHDVXULQJ�WKH�JOXFRVH�GLVDSSHDUDQFH�UDWH��*'5��GXULQJ�WKH�ODVW����PLQ�RI�D���K�
K\SHULQVXOLQHPLF��HXJO\FHPLF�FODPS��,QVXOLQ�VHFUHWLRQ�ZDV�GHWHUPLQHG�DV�WKH�DFXWH�LQVXOLQ�UHVSRQVH�WR�JOXFRVH��$,5J��
GXULQJ�WKH�¿UVW����PLQ�RI�D�IUHTXHQWO\�VDPSOHG�LQWUDYHQRXV�JOXFRVH�WROHUDQFH�WHVW��:KHUH�QRWHG��GDWD�ZHUH�DGMXVWHG�IRU�
baseline values and background antidiabetes medication.

5HVXOWV��$Q�DGMXVWHG�PHDQ�LQFUHDVH�IURP�EDVHOLQH�LQ�*'5��ODVW�REVHUYDWLRQ�FDUULHG�IRUZDUG���DW�:HHN�����ZDV�REVHUYHG�
ZLWK�GDSDJOLÀR]LQ���������YHUVXV�D�GHFUHDVH�ZLWK�SODFHER�����������7KH�������������FRQ¿GHQFH�LQWHUYDO�����±�������
GLIIHUHQFH�LQ�*'5�YHUVXV�SODFHER�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW��3� ����������$�FKDQJH�IURP�EDVHOLQH�LQ�DGMXVWHG�PHDQ�
$,5J�RI� �����P8�/�PLQ�ZDV� REVHUYHG�ZLWK� GDSDJOLÀR]LQ� DW�:HHN� ���� YHUVXV� ������P8�/�PLQ�ZLWK� SODFHER� �3� �
���������2YHU� ���ZHHNV�� QXPHULFDO� UHGXFWLRQV� IURP�EDVHOLQH� LQ� JO\FRV\ODWHG� KHPRJORELQ� �+E$�F��� IDVWLQJ� SODVPD�
JOXFRVH��DQG�ERG\�ZHLJKW�ZHUH�REVHUYHG�ZLWK�GDSDJOLÀR]LQ����������������PPRO�/��DQG���������UHVSHFWLYHO\��YHUVXV�
VOLJKW�QXPHULFDO�LQFUHDVHV�ZLWK�SODFHER��������������PPRO�/��DQG��������UHVSHFWLYHO\��

&RQFOXVLRQV�� ,Q� SDWLHQWV� ZLWK� 7�'0� DQG� LQDGHTXDWH� JO\FHPLF� FRQWURO�� GDSDJOLÀR]LQ� WUHDWPHQW� LPSURYHG� LQVXOLQ�
VHQVLWLYLW\�LQ�WKH�VHWWLQJ�RI�UHGXFWLRQV�LQ�+E$�F�DQG weight.

Editor’s comment

7KLV�VWXG\�HYDOXDWHG�WKH�HIIHFW�RI�GDSDJOLÀR]LQ�RYHU����ZHHNV�RQ�JOXFRVH�GLVDSSHDUDQFH�UDWH��*'5��
and acute insulin response to glucose (AIRg) and integrates the effects of weight loss with those of a 

reduction in glucotoxicity. Thus, while evaluating the overall effect of this treatment, it is not possible 

to delineate the relative contribution of improvement from reduction in glucose toxicity, weight loss, or 

RWKHU�DVSHFWV�RI�LPSURYHPHQW�LQ�RYHUDOO�PHWDEROLF�SUR¿OH�
Thus the improvement in glycemic parameters and reduction in body weight due to SGLT-2 inhibition 

E\�GDSDJOLÀR]LQ�DUH�DVVRFLDWHG�ZLWK�LPSURYHPHQW�LQ�LQVXOLQ�VHQVLWLYLW\�
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First-Trimester Maternal Abdominal Adiposity Predicts Dysglycemia and Gestational

Diabetes Mellitus in Midpregnancy.

Leanne R. De Souza et al. Diabetes Care Publish Ahead of Print, published online November 23, 2015.

7KLV� VWXG\� DVVHVVHG� WKH� DVVRFLDWLRQ� EHWZHHQ� ¿UVW�WULPHVWHU� DEGRPLQDO� DGLSRVLW\� DQG� G\VJO\FHPLD� DQG� JHVWDWLRQDO�
GLDEHWHV�PHOOLWXV��*'0��LQ�PLG�SUHJQDQF\��,Q�D�SURVSHFWLYH�FRKRUW�RI�����ZRPHQ��/HDQQH�5��'H�6RX]D�HW�DO�PHDVXUHG�
VXEFXWDQHRXV��6$7���YLVFHUDO��9$7���DQG�WRWDO��7$7��DGLSRVH�WLVVXH�GHSWK��XVLQJ�XOWUDVRXQG�DW���±���ZHHNV¶�JHVWDWLRQ��
Logistic regression analysis assessed the relation between quartiles of SAT, VAT, or TAT depth and the composite 

RXWFRPH�RI�LPSDLUHG�IDVWLQJ�JOXFRVH��,)*���LPSDLUHG�JOXFRVH�WROHUDQFH��,*7���RU�*'0��EDVHG�RQ�D����J�RUDO�JOXFRVH�
tolerance test at 24–28 weeks.

$GMXVWLQJ�IRU�PDWHUQDO�DJH��HWKQLFLW\��IDPLO\�KLVWRU\�RI�GLDEHWHV��DQG�%0,��TXDUWLOH���YHUVXV�TXDUWLOH���9$7��DGMXVWHG�
RGGV�UDWLR�>D25@����������&,����±�����DQG�7$7��D25����������&,����±�����ZHUH� �VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�WKH�
FRPSRVLWH�RXWFRPH�EXW�6$7�ZDV�QRW��D25����������&,�����±������7KH�VDPH�ZDV�VHHQ�IRU�*'0�DORQH�(OHYDWHG�¿UVW�
trimester VAT and TAT depth independently predicted the risk of dysglycemia later in pregnancy.

Editor’s comment

This study demonstrated that Total Adipose Tissue, and especially VAT, appear to be important 

pathogenic markers of abnormal glucose homeostasis and GDM in pregnancy. SAT alone appeared 

OHVV� LPSRUWDQW��KRZHYHU��6$7�KDV�D�KHWHURJHQHRXV�KLVWRORJ\��ZLWK� WZR�GLVWLQFW�GHHS�DQG� VXSHU¿FLDO�
layers, of which the former inhibits metabolic activity like that of VAT. Certainly, future work should 

DWWHPSW�WR�GLVWLQJXLVK�GHHS�DQG�VXSHU¿FLDO�6$7�OD\HUV�
Ultrasound measurement of maternal abdominal adiposity affords the opportunity to overcome some 

of the limitations posed by using BMI. This proposed screening approach uses a practical and validated 

XOWUDVRXQG�EDVHG�¿UVW�WULPHVWHU�VFUHHQLQJ�WRRO�
Using this tool and identifying women with high VAT or TAT might enable a practitioner to mitigate 

the onset of GDM through the upstream management of risk factors. This approach can be compared 

with our current downstream approach of screening and treating GDM in the second trimester of 

pregnancy.

Acute Kidney Injury Predicts Major Adverse Outcomes in Diabetes: Synergic Impact With 
Low Glomerular Filtration Rate and Albuminuria

Mathilde Monseu et al. Diabetes Care 2015;38:2333–2340 | DOI: 10.2337/dc15-1222

Subjects with diabetes are prone to the development of cardiovascular and non-cardiovascular complications. In 

VHSDUDWH�VWXGLHV��DFXWH�NLGQH\� LQMXU\� �$.,���DOEXPLQXULD��DQG� ORZ�HVWLPDWHG�JORPHUXODU�¿OWUDWLRQ� UDWH� �H*)5��ZHUH�
shown to predict adverse outcomes, but, when considered together, their respective prognostic value is unknown. 

Patients with type 2 diabetes consecutively recruited in the SURDIAGENE cohort were prospectively followed up for 

PDMRU�GLDEHWHV�UHODWHG�HYHQWV��DV�DGMXGLFDWHG�E\�DQ�LQGHSHQGHQW�FRPPLWWHH��GHDWK��ZLWK�FDXVH���PDMRU�FDUGLRYDVFXODU�
HYHQWV�P\RFDUGLDO� LQIDUFWLRQ�� VWURNH�� FRQJHVWLYH�KHDUW� IDLOXUH�� DPSXWDWLRQ�� DQG� DUWHULDO� UHYDVFXODUL]DWLRQ��� DQG� UHQDO�
IDLOXUH��L�H���VXVWDLQHG�GRXEOLQJ�RI�VHUXP�FUHDWLQLQH�OHYHO�RU�HQG�VWDJH�UHQDO�GLVHDVH��

Intra-hospital AKI occurred in 411 of 1,371 patients during the median follow-up period of 69 months. In multivariate 

DQDO\VHV��$.,�ZDV�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�FDUGLRYDVFXODU�DQG�QRQ�FDUGLRYDVFXODU�GHDWK��LQFOXGLQJ�FDQFHU�UHODWHG�
death. In multivariate analyses, AKI was a powerful predictor of major adverse cardiovascular events, heart failure 

requiring hospitalization, myocardial infarction, stroke, lower-limb amputation or revascularization, and carotid artery 
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revascularization. AKI, eGFR, and albuminuria, even when simultaneously considered in multivariate models, predicted 

all-cause and cardiovascular deaths. All three renal biomarkers were also prognostic of most adverse outcomes and of 

the risk of renal failure. AKI, low eGFR, and elevated albuminuria, separately or together, are compelling biomarkers 

of major adverse outcomes and death in diabetes.

Editor’s comment

7KH�FXUUHQW�VWXG\� LV�SUREDEO\� WKH�¿UVW�RQH� WR�H[DPLQH�WKH�ULVN� IRU�GHDWK��FDUGLRYDVFXODU�HYHQWV��DQG�
noncardiovascular events in a comprehensive way in relation to AKI, albuminuria, and eGFR, considered 

VHSDUDWHO\�RU�WRJHWKHU��DQG�WKH�¿UVW�RQH�HYDOXDWLQJ�WKH�ORQJ�WHUP�ULVN�RI�$.,�LQ�FRQVHFXWLYHO\�UHFUXLWHG�
patients with diabetes.

AKI is a powerful predictor of major cerebrovascular, cardiovascular and noncardiovascular events 

and deaths in individuals with type 2 diabetes. All three renal markers (AKI, eGFR, and albuminuria) 

alone or considered together are synergistically predictors of total and cardiovascular deaths, and renal 

outcomes.

(PSDJOLÀR]LQ��&DUGLRYDVFXODU�2XWFRPHV�DQG�0RUWDOLW\�LQ�7\SH���'LDEHWHV

Bernard Zinman et al. for the EMPA-REG OUTCOME Investigators. Published on September 17, 2015, at NEJM.org.

DOI: 10.1056/NEJMoa1504720

7KH� HIIHFWV� RI� HPSDJOLÀR]LQ�� DQ� LQKLELWRU� RI� VRGLXP±JOXFRVH� FRWUDQVSRUWHU� ��� LQ� DGGLWLRQ� WR� VWDQGDUG� FDUH�� RQ�
cardiovascular morbidity and mortality in patients with type 2 diabetes at high cardiovascular risk are not known.

7KH�VWXG\�JURXS�UDQGRPO\�DVVLJQHG�SDWLHQWV�WR�UHFHLYH����PJ�RU����PJ�RI�HPSDJOLÀR]LQ�RU�SODFHER�RQFH�GDLO\��7KH�
primary composite outcome was death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke, 

DV�DQDO\]HG�LQ�WKH�SRROHG�HPSDJOLÀR]LQ�JURXS�YHUVXV�WKH�SODFHER�JURXS��7KH�NH\�VHFRQGDU\�FRPSRVLWH�RXWFRPH�ZDV�WKH�
primary outcome plus hospitalization for unstable angina.

$�WRWDO�RI������SDWLHQWV�ZHUH�WUHDWHG��PHGLDQ�REVHUYDWLRQ�WLPH������\HDUV���7KH�SULPDU\�RXWFRPH�RFFXUUHG�LQ�����RI�
�����SDWLHQWV���������LQ�WKH�SRROHG�HPSDJOLÀR]LQ�JURXS�DQG�LQ�����RI������SDWLHQWV���������LQ�WKH�SODFHER�JURXS�
�KD]DUG�UDWLR�LQ�WKH�HPSDJOLÀR]LQ�JURXS���������������FRQ¿GHQFH�LQWHUYDO�������WR������3� ������IRU�VXSHULRULW\���7KHUH�
ZHUH�QR�VLJQL¿FDQW�EHWZHHQ�JURXS�GLIIHUHQFHV�LQ�WKH�UDWHV�RI�P\RFDUGLDO�LQIDUFWLRQ�RU�VWURNH��EXW�LQ�WKH�HPSDJOLÀR]LQ�
JURXS�WKHUH�ZHUH�VLJQL¿FDQWO\�ORZHU�UDWHV�RI�GHDWK�IURP�FDUGLRYDVFXODU�FDXVHV��������YV������LQ�WKH�SODFHER�JURXS��
����UHODWLYH�ULVN�UHGXFWLRQ���KRVSLWDOL]DWLRQ�IRU�KHDUW�IDLOXUH�������DQG�������UHVSHFWLYHO\������UHODWLYH�ULVN�UHGXFWLRQ���
DQG�GHDWK�IURP�DQ\�FDXVH�������DQG�������UHVSHFWLYHO\������UHODWLYH�ULVN�UHGXFWLRQ���7KHUH�ZDV�QR�VLJQL¿FDQW�EHWZHHQ�
JURXS�GLIIHUHQFH�LQ�WKH�NH\�VHFRQGDU\�RXWFRPH��3� ������IRU�VXSHULRULW\���$PRQJ�SDWLHQWV�UHFHLYLQJ�HPSDJOLÀR]LQ��WKHUH�
was an increased rate of genital infection but no increase in other adverse events.

(03$�5(*�287&20(�&OLQLFDO7ULDOV�JRY�QXPEHU��1&7����������

Editor’s comment

Patients with type 2 diabetes are usually at high risk for cardiovascular events. In this trial, patients 

ZLWK�W\SH���GLDEHWHV�DW�KLJK�ULVN�IRU�FDUGLRYDVFXODU�HYHQWV�ZKR�UHFHLYHG�HPSDJOLÀR]LQ�KDG�VLJQL¿FDQWO\�
lower rates of the primary composite cardiovascular outcome and of death from any cause than 

GLG�WKRVH� LQ�WKH�SODFHER�JURXS�ZKHQ�WKH�VWXG\�GUXJV�ZHUH�DGGHG�WR�VWDQGDUG�FDUH��7KLV� LV� WKH�¿UVW�
DQWLGLDEHWLF�GUXJ�WR�HVWDEOLVK�LWV�HI¿FDF\�DV�FDUGLRSURWHFWLYH�DGYDQWDJH���


