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This Spanish study finds that those who ate 2 
VHUYLQJV�RI�IDWW\�¿VK�SHU�ZHHN�ZHUH����SHU�FHQW�OHVV�
likely to develop diabetic retinopathy and may be 
enough to lower the heightened risk for blindness 
that those with diabetes face.

Diabetic retinopathy is a serious complication 
of type 2 diabetes is the most frequent cause of 
diabetes-related blindness. The study group analysed 
ZKHWKHU�UHJXODU�FRQVXPSWLRQ�RI�VHDIRRG��IDWW\�¿VK�
in particular in the absence of any advice to increase 
VHDIRRG�FRQVXPSWLRQ�RU�¿VK�RLO�VXSSOHPHQWDWLRQ�
decreased the risk of diabetic retinopathy. From 
Barcelona the group led by Sala-Vila focused on 
patients whose overall diet was already composed of 
mostly low-fat or plant-based foods. They found that, 
those who consumed at least two servings of fatty 
¿VK�ZHHNO\�KDG�D�ORZHU�ULVN�IRU�GLDEHWLF�UHWLQRSDWK\�
WKDQ�WKRVH�ZKRVH�GLHWV�LQFOXGHG�OHVV�¿VK�RU�QR�¿VK�

Study participants were with type 2 diabetes and 
divided into three different groups, as per assignment 
RI�D�GLIIHUHQW�GLHW��7KH�¿UVW�IROORZHG�D�ORZ�IDW�GLHW��
The second followed a Mediterranean (plant-based/
red meat-free) diet, supplemented with extra virgin 
olive oil. And the third also followed a Mediterranean 

diet, supplemented by 30 grams a day of omega-3 
rich walnuts, hazelnuts, and almonds. That study 
found it was those in the second group who saw their 
vision risks fall.

Working with the same pool of participants, 
they were asked about 3,600 diabetic men and 
ZRPHQ�EHWZHHQ�WKH�DJHV�RI����DQG����WR�UHSRUW�KRZ�
often they consumed eight types of seafood before 
embarking on their assigned diets. Once on their 
diets, Sala-Vila’s team tracked seafood consumption 
KDELWV�IRU�QHDUO\�¿YH�\HDUV��7KH\�IRXQG�WKDW�WKRVH�
ZKR�URXWLQHO\�FRQVXPHG�����PLOOLJUDPV��PJ��D�GD\�
of omega-3 fatty acid in their diets (equal to two 
VHUYLQJV�RI�IDWW\�¿VK�SHU�ZHHN��ZHUH����SHUFHQW�OHVV�
likely to develop diabetic retinopathy than those 
who consumed less. This may be explained by the 
GURS�LQ�V\VWHPLF�LQÀDPPDWLRQ�WKDW�RFFXUV�DV�RYHUDOO�
omega-3 levels go up.

But it is not clear that whether diabetics might 
realize even more protection by further increasing 
IDWW\�¿VK�FRQVXPSWLRQ��,W�LV�QRW�DOVR�FOHDU�ZKHWKHU�
the omega-3 supplements do the trick as well as 
HDWLQJ�¿VK�GLG�
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Lin K et al studied the association between the 
statin dosage and the risk of Parkinson disease (PD) 
in diabetic patients in Taiwan. One million patients 
were randomly sampled from a National Health 
Insurance (NHI) database and followed from 2001-
2008. Diabetic patients were screened by diagnosis 
RI�,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�RI�'LVHDVHV��1LQWK�
5HYLVLRQ��&OLQLFDO�0RGL¿FDWLRQ��,&'���&0��FRGHV��
and statin dosage was determined according to the 
NHI pharmacy database. Parkinson Disease (PD) 
was diagnosed on the basis of ICD-9-CM codes 
and anti-Parkinson medication use. Statin users was 
FODVVL¿HG�E\�VWDWLQ�GRVH�GXUDWLRQ�GD\��'''��!����DQG�
matched with non-users of statins using coarsened 

���(GLWRU¶V�&RPPHQW

)LVK�RLO�VXSSOHPHQWV�DSSHDU�WR�EH�VDIH��EXW�SUREDEO\�RPHJD���ULFK�IRRGV�DUH�PXFK�EHWWHU�

2QH�VKRXOG�DOZD\V�WU\�WR�LQFOXGH�RPHJD���ULFK�IRRGV�LQ�WKHLU�GDLO\�GLHW��DV�VXSSOHPHQWV�UDUHO\�PDNH�XS�IRU�
D�SRRU�XQGHUO\LQJ�GLHW��$OVR��WKH�IRRGV�ULFK�LQ�RPHJD���DUH�DOVR�ULFK�LQ�RWKHU�NH\�QXWULHQWV�VXFK�DV�YLWDPLQ�
(�DQG�SURWHLQ�WKDW�SURPRWH�KHDOWK�

:H�DUH�FRQYLQFHG�DERXW�WKH�HIIHFWV�RI�RPHJD���IDWW\�DFLGV�RQ�FDUGLRYDVFXODU�GLVHDVHV��EXW�WKLV�LV�D�QHZ�VWXG\�
VKRZLQJ�VDOXWDU\�HIIHFW�RQ�UHWLQRSDWK\�

6WDWLQ�7KHUDS\�3UHYHQWV�WKH�2QVHW�RI�3DUNLQVRQ�'LVHDVH�LQ�3DWLHQWV�ZLWK�'LDEHWHV�

/LQ�.��<DQJ�&��/HH�0��+R�6��/LX�&��6KLQ�6��$QQDOV�RI�1HXURORJ\��-XO������

H[DFW�PDWFKLQJ��&(0��PHWKRG��7KHUH�ZHUH�������
patients and half of them were statin users. They 
examined the risk of PD between statin users and 
non-users of statins and further tested the trends of 
the relative risk between the statin dosage and PD.

The PD incidence rate was lower in statin users 
than in non-users of statins. The crude hazard ratio 
�+5��RI�3'�LQFLGHQFH� LQ�VWDWLQ�XVHUV�ZDV������
������������LQ�IHPDOH�DQG������������������LQ�PDOH�
compared with non-users of statins. After Cox-
regression analysis, all statins except lovastatin 
exerted protective effects on PD incidence and had 
D�VLJQL¿FDQW�GRVH�GHSHQGHQW�WUHQG�

���(GLWRU¶V�&RPPHQW

,Q�7DLZDQHVH�GLDEHWLF�SDWLHQWV��WKH�ULVN�RI�3DUNLQVRQ�GLVHDVH��3'��LV�ORZHU�LQ�VWDWLQ�XVHUV�WKDQ�LQ�QRQ�XVHUV�
RI�VWDWLQV��6WDWLQ�XVHUV��H[FHSW�ORYDVWDWLQ�XVHUV��DUH�GRVH�GHSHQGHQWO\�DVVRFLDWHG�ZLWK�D�GHFUHDVHG�LQFLGHQFH�
RI�3'�FRPSDUHG�ZLWK�QRQ�XVHUV�RI�VWDWLQV�

:H�NQRZ�DERXW�WKH�HIIHFWV�RI�VWDWLQV�RQ�WKH�EUDLQ�LQ�WHUPV�RI�FHUHEURYDVFXODU�DFFLGHQWV�DQG�FRJQLWLYH�IXQFWLRQ��
7KLV�¿QGLQJ�SURYLGHV�D�QHZ�LQGLFDWLRQ�IRU�VWDWLQ�EH\RQG�OLSLG�FRQWURO�DQG�YDVFXODU�HYHQWV�LQ�GLDEHWLF�SDWLHQWV�

2&7���6(57�*HQHV�3OD\�5ROH�LQ�0HWIRUPLQ�,QWROHUDQFH

7DQMD�'XMLF��HWDO��SXEOLVKHG�RQOLQH�$XJ����LQ�'LDEHWHV�&DUH�

Intolerance up with low-expressing SERT S* 
DOOHOHV��PXOWLSOLFDWLYH�LQWHUDFWLRQ�IRU�2&7���6(57�
genotypes

The interaction between the organic cation 
transporter 1 and the serotonin reuptake transporter 
seems to play a role in metformin intolerance, 
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DFFRUGLQJ� WR�D� VWXG\�SXEOLVKHG�RQOLQH�$XJ����
in Diabetes Care.

Tanja Dujic and colleagues from Sarajevo in 
Bosnia and Herzegovina, examined the correlation 
between a common polymorphism in the SERT 
gene and metformin gastrointestinal intolerance. 
7KH�HIIHFW�RI�FRPSRVLWH�6(57���+77/35�UV�������
genotypes L*L*, L*S*, and S*S* was explored in 
������IXOO\�WROHUDQW�DQG�����H[WUHPH�PHWIRUPLQ�
intolerant patients.

The researchers found that the odds of metformin 
intolerance were increased with the number of low-
expressing SERT S* alleles (odds ratio, 1.31). There 

was a multiplicative interaction between OCT1 and 
SERT genotypes (P=0.003). In patients carrying 
/
/
�JHQRW\SH��WKH�SUHVHQFH�RI�WZR�GH¿FLHQW�2&7��
alleles correlated with more than nine-fold increased 
RGGV�RI�PHWIRUPLQ�LQWROHUDQFH�LQ�DQDO\VHV�VWUDWL¿HG�
E\�6(57�JHQRW\SH��RGGV�UDWLR���������D�PXFK�VPDOOHU�
effect was seen in L*S* carriers and no effect was 
seen in S*S* carriers.

“Further studies are needed to replicate these 
findings and to substantiate the hypothesis that 
metformin gastrointestinal side effects could be 
UHODWHG�WR�WKH�UHGXFHG�LQWHVWLQDO�VHURWRQLQ�XSWDNH�´�
the authors write.

���(GLWRU¶V�&RPPHQW

3KDUPDFRJHQRPLFV�DUH�LQ�WKH�SKDVH�RI�VWURQJ�GHYHORSPHQW��*HQHWLFV�RI�PHWIRUPLQ�LQWROHUDQFH�DUH�LGHQWL¿HG��
7KH�LQWHUDFWLRQ�EHWZHHQ�WKH�RUJDQLF�FDWLRQ�WUDQVSRUWHU����2&7���DQG�WKH�VHURWRQLQ�UHXSWDNH�WUDQVSRUWHU�
�6(57��VHHPV�WR�SOD\�D�UROH�LQ�PHWIRUPLQ�LQWROHUDQFH�7KLV�ZLOO�SUHYHQW�WKH�XVH�RI�PHWIRUPLQ�LQ�LQWROHUDQW�
SDWLHQWV�DQG�JLYHV�UHOLHI�IURP�XQQHFHVVDU\�KDUDVVPHQW�

&DUGLRYDVFXODU�6DIHW\�RI�(PSDJOLÀR]LQ�LQ�3DWLHQWV�:LWK�7\SH���'LDEHWHV��$�0HWD�
$QDO\VLV�RI�'DWD�)URP�5DQGRPL]HG�3ODFHER�&RQWUROOHG�7ULDOV�

$�6DOVDOL��*�.LP��+-�:RHUOH��8&�%URHGO��6�+DQWHO��'LDEHWHV�2EHV�0HWDE������-XO�����>(3XE�$KHDG�RI�3ULQW@�

7KLV�VWXG\�DVVHVVHG�WKH�HIIHFW�RI�HPSDJOLÀR]LQ�
on cardiovascular (CV) risk in patients with type 
2 diabetes (T2DM) through a meta-analysis of 
data from 8 placebo-controlled trials. Data were 
analysed from 8 randomized placebo-controlled trials 
XQGHUWDNHQ�WR�LQYHVWLJDWH�WKH�HI¿FDF\�DQG�VDIHW\�RI�
HPSDJOLÀR]LQ����PJ�DQG����PJ�RQFH�GDLO\�LQ�SDWLHQWV�
with T2DM, comprising patients at low/medium and 
high CV risk.

Suspected CV events were prospectively 
DGMXGLFDWHG��7KH�HPSDJOLÀR]LQ����PJ�DQG����PJ�
groups were pooled for the primary analysis. The 
primary endpoint was a composite of CV death, non-
fatal myocardial infarction (MI), non-fatal stroke, 
DQG�KRVSLWDOL]DWLRQ�IRU�XQVWDEOH�DQJLQD����SRLQW�
major adverse CV events [MACE]). The secondary 
endpoint was a composite of CV death, non-fatal MI, 
and non-fatal stroke (3-point MACE). Risk estimates 

were calculated using Cox regression analysis.
$�WRWDO�RI������SDWLHQWV�UHFHLYHG�SODFHER�DQG�

�����UHFHLYHG�HPSDJOLÀR]LQ��7RWDO�H[SRVXUH�ZDV�
�������\HDUV� IRU�SODFHER�DQG���������\HDUV� IRU�
empagliflozin. Four-point MACE occurred in 
�����������SDWLHQWV� UHFHLYLQJ�SODFHER�DQG�����
�������UHFHLYLQJ�HPSDJOLIOR]LQ��KD]DUG�UDWLR�IRU�
HPSDJOLÀR]LQ�YHUVXV�SODFHER������>����&,�������
����@���7KUHH�SRLQW�0$&(�RFFXUUHG�LQ������������
SDWLHQWV�UHFHLYLQJ�SODFHER�DQG������������UHFHLYLQJ�
HPSDJOLÀR]LQ��KD]DUG�UDWLR�IRU�HPSDJOLÀR]LQ�YHUVXV�
SODFHER������>����&,�����������@��

In a meta-analysis of data from 8 randomized trials 
involving 11292 patients with T2DM at low/medium 
RU�KLJK�&9�ULVN��HPSDJOLÀR]LQ�ZDV�DVVRFLDWHG�ZLWK�
D�UHGXFHG�ULVN�RI���SRLQW�0$&(�DQG���SRLQW�0$&(�
compared with placebo.
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7ZHQW\�IRXU�ZHHNV�RI�HPSDJOLÀR]LQ���PHWIRUPLQ�
correlates with a significantly greater reduction 
in hemoglobin A1c compared with once-daily 
HPSDJOLÀR]LQ�RU�WZLFH�GDLO\�PHWIRUPLQ��DFFRUGLQJ�
to this study published in Diabetes Care.

7ZHQW\�IRXU�ZHHNV�RI�HPSDJOLÀR]LQ���PHWIRUPLQ�
FRUUHODWHV�ZLWK�D�VLJQL¿FDQWO\�JUHDWHU�UHGXFWLRQ�LQ�
hemoglobin A1c (HbA1c) compared with once-daily 
HPSDJOLÀR]LQ�RU�WZLFH�GDLO\�PHWIRUPLQ�

6DP\�+DGMDGM�HW�DO� UDQGRPL]HG�������GUXJ�
QDLYH�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�WR�HPSDJOLÀR]LQ�
��PHWIRUPLQ��HPSDJOLÀR]LQ��RU�PHWIRUPLQ�IRU����
weeks. The authors examined the change from 
EDVHOLQH�LQ�+E$�F�DW�ZHHN�����$W�ZHHN�����WKH\�

REVHUYHG�UHGXFWLRQV� LQ�+E$�F�RI�í���� WR�í����
SHUFHQW�ZLWK�HPSDJOLÀR]LQ���PHWIRUPLQ�WZLFH�GDLO\�
UHJLPHQV��í����SHUFHQW�ZLWK�HPSDJOLÀR]LQ�RQFH�GDLO\�
UHJLPHQV��DQG�í����WR�í����SHUFHQW�ZLWK�PHWIRUPLQ�
WZLFH�GDLO\�UHJLPHQV��(PSDJOLÀR]LQ���PHWIRUPLQ�
WZLFH�GDLO\�UHJLPHQV�FRUUHODWHG�ZLWK�VLJQL¿FDQWO\�
JUHDWHU�UHGXFWLRQV�LQ�+E$�F�WKDQ�IRU�HPSDJOLÀR]LQ�
once-daily regimens (P < 0.001) and metformin 
twice-daily regimens (P < 0.01). Compared with 
PHWIRUPLQ�WZLFH�GDLO\�UHJLPHQV��HPSDJOLÀR]LQ���
metformin twice-daily regimens correlated with 
VLJQL¿FDQWO\�JUHDWHU�ZHLJKW�ORVV�DW�ZHHN�����DOO�3���
0.001). Across the groups, adverse event rates were 
similar.

���(GLWRU¶V�&RPPHQW

,Q�(03$5(*�WULDO��FDUGLRYDVFXODU�SURWHFWLRQ�ZDV�VHHQ�LQ�SHRSOH�ZLWK�GLDEHWHV�ZLWK�KLJK�ULVN�FDUGLRYDVFXODU�
GLVHDVH��7KLV�PHWD�DQDO\VLV�VKRZV�WKH�VDPH�RXWFRPH�LQ�ORZ�PHGLXP�FDUGLRYDVFXODU�ULVN�SDWLHQWV�DOVR�

*UHDWHU�'URS�LQ�+HPRJORELQ�$�F�:LWK�(PSDJOLÀR]LQ���0HWIRUPLQ

6DP\�+DGMDGM�HW�DO��SXEOLVKHG�RQOLQH�$XJ����LQ�'LDEHWHV�&DUH�����

���(GLWRU¶V�&RPPHQW

,QLWLDO�FRPELQDWLRQV�RI�HPSDJOLÀR]LQ���PHWIRUPLQ�IRU����ZHHNV�VLJQL¿FDQWO\�UHGXFHG�+E$�F�YV��HPSDJOLÀR]LQ�
RQFH�GDLO\�DQG�PHWIRUPLQ�WZLFH�GDLO\��ZLWKRXW�LQFUHDVHG�K\SRJO\FDHPLD��UHGXFHG�ZHLJKW�YV��PHWIRUPLQ�WZLFH�
GDLO\��DQG�ZHUH�ZHOO�WROHUDWHG��%RWK�GUXJV�DFWLQJ�RQ�GLIIHUHQW�WDUJHW�RUJDQV�DUH�DOVR�DQRWKHU�DGYDQWDJH�LQ�
DFKLHYLQJ�TXLFN�FRQWURO�

6OHHS��,PSOLFDWLRQV�RI�,QWHUUXSWHG��,QVXI¿FLHQW�6OHHS�RQ�0HWDEROLVP��2EHVLW\��7\SH�
��'LDEHWHV�5LVN��*OXFRVH�0DQDJHPHQW�

+DPPRQG�7��)�����3UHVHQWHG�DW��$$'(�������$XJXVW��������������6DQ�'LHJR��&$

Better sleep may improve diabetes outcomes. 
Regulating and maintaining healthy sleep habits 
may be key to successful management of diabetes. 
Consequently, greater emphasis should be placed on 

helping patients achieve optimal sleep, according 
to the study by Terese Hammond presented at 
the American Association of Diabetes Educators 
(AADE) 2016 Annual Meeting.



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

3 0  |  J C D  |  V O L  3  |  N O .  2  |  J U LY- S E P T  2 0 1 6

There are several reasons for endocrinologists to 
FDUH�DERXW�VXI¿FLHQW��KLJK�TXDOLW\�VOHHS��)RUHPRVW�
is the observation that sleep conditions such as 
obstructive sleep apnea and insomnia are highly 
prevalent amongst diabetics. Actually sleep matters 
much more than may be appreciated. Too little (less 
than 7 hours) or too much (more than 9 hours) are 
associated with a host of negative health outcomes. 
Further, insufficient sleep has a profound effect 
on obesity, energy expenditure, and caloric intake, 
especially carbohydrate intake.

The metabolic milieu that is created when adults 
consistently sleep less than 7 hours per night is 
KLJKO\�LQÀDPPDWRU\�DQG�FUHDWHV�D�ORZ�OHSWLQ��KLJK�
ghrelin, high-cortisol, high-glucose environment 
that perpetuates insulin resistance and beta-cell 
dysfunction. Awareness of the importance and long-
term positive health implications of adequate sleep 
among both endocrinologists and the patients they 
treat is low-hanging fruit in the journey to adequate 
glycemic control, optimization of chronic medical 
disease care, and overall wellness.

%HKDYLRXUDO�LQWHUYHQWLRQV�WR�DGGUHVV�LQVXI¿FLHQW�
sleep can positively affect sleep duration and long-
term health outcomes. For instance, cognitive 

behavioural therapy can be used effectively to restore 
optimal levels of sleep. Additionally, there are a 
variety of online resources for cognitive behavioural 
therapy that can be accessed by endocrinologists and 
their patients. Dr Hammond said endocrinologists 
FDQ�VLJQL¿FDQWO\�LQFUHDVH�DZDUHQHVV�DPRQJ�WKHLU�
patients by merely providing a good handout on sleep 
hygiene.  She recommends information found at the 
National Sleep Foundation’s website.

Quality sleep is an essential component of 
metabolic health. Metabolism is meant to be a zero 
sum game, with energy expenditure consistently 
balancing energy intake, and poor sleep is a potent 
indicator that your patient with diabetes is not 
optimizing their metabolic health.

Dr Hammond pointed out that recognition of 
sleep complaints, either through direct questioning 
or through the use of simple screening tools during 
routine visits, can raise awareness of the importance 
of sleep among both providers and patients. Simple, 
but far from easy, behavioral changes, explained 
Dr Hammond, can yield substantial long-term 
improvements in glycemic control, cardiovascular 
risk, and subjective and objective quality of life.

���(GLWRU¶V�&RPPHQW

7UHDWPHQW�RI�SUHYDOHQW�VOHHS�GLVRUGHUV�VXFK�DV�REVWUXFWLYH�VOHHS�DSQHD�KDYH�VLJQL¿FDQW�LPSOLFDWLRQV�IRU�
FRQWURO�RI�GLDEHWHV�DQG�DUH�GLUHFWO\�DVVRFLDWHG�ZLWK�FRQGLWLRQV�VXFK�DV�IDWW\�OLYHU��PHWDEROLF�V\QGURPH��
DQG�FRJQLWLYH�GHFOLQH�DQG�LPSDLUPHQW��:KHQ�FRQWURO�LV�GLI¿FXOW�WR�DFKLHYH�RQH�VKRXOG�HQTXLUH�IRU�VOHHS�
GLVWXUEDQFHV��'R�QRW�LJQRUH�VOHHS�V\PSWRPV�RU�KDUERXU�IDOVH�EHOLHIV�WKDW�SRRU�VOHHS�LV�RQO\�D�V\PSWRP�RI�
RWKHU�GLVHDVHV��7UHDWPHQW�RI�SULPDU\�VOHHS�GLVRUGHUV�LV�RIWHQ�KLJKO\�HIIHFWLYH��DQG�DSSURSULDWH�UHIHUUDO�WR�
VOHHS�VSHFLDOLVWV�FDQ�KDYH�GUDPDWLF�UHVXOWV�LQ�WKH�SDWLHQWV¶�KHDOWK�DQG�ZHOOQHVV�

3LRJOLWD]RQH�3UHYHQWV�'LDEHWHV�LQ�,QVXOLQ�5HVLVWDQW�3DWLHQWV�:LWK�&HUHEURYDVFXODU�
Disease

'LDEHWHV�&DUH������-XO�����>(3XE�$KHDG�RI�3ULQW@��6(�,Q]XFFKL��&0�9LVFROL��/+�<RXQJ��./�)XULH��0�*RUPDQ��
AM Lovejoy, S Dagogo-Jack, F Ismail-Beigi, MT Korytkowski, RE Pratley, GG Schwartz, WN Kernan 

This study shows that, pioglitazone prevents 
diabetes in insulin-resistant  patients with 
cerebrovascular disease

The IRIS (Insulin Resistance Intervention after 
6WURNH��WULDO�GRFXPHQWHG�WZR�LPSRUWDQW�¿QGLQJV������
secondary prevention of stroke/myocardial infarction 
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�0,��E\�����LQ�QRQGLDEHWLF�SDWLHQWV�SUHVHQWLQJ�ZLWK�
ischemic stroke/TIA and insulin resistance, when 
pioglitazone was added instead of placebo, and 
����SUHYHQWLRQ�RI�GLDEHWHV�E\�����LQ�WKH�LQVXOLQ�
resistant stroke patients receiving pioglitazone. 
The mechanisms by which pioglitazone improved 
cardiovascular (CV) outcomes in the IRIS trial 
remain uncertain. It seems very unlikely that the 
small changes in glucose levels have contributed 
WR� WKH�VLJQLILFDQW� ULVN� UHGXFWLRQ�RI�&9�HYHQWV��
however, pioglitazone demonstrated several other 
EHQH¿WV�EH\RQG�JOXFRVH�FRQWURO�LQFOXGLQJ�ORZHULQJ�
of blood pressure and chronic inflammation and 
increasing HDL cholesterol, each of which might 
have contributed to the risk reduction.

7KH�¿QGLQJV�RI�WKH�,5,6�VWXG\�DUH�LQ�OLQH�ZLWK�
the secondary prevention of stroke and myocardial 
LQIDUFWLRQ�E\�����DQG������UHVSHFWLYHO\��REVHUYHG�
in the PROactive study when patients with type 2 
diabetes were randomized to pioglitazone. The IRIS 
VWXG\�LV�WKH�¿UVW�WR�VKRZ�SUHYHQWLRQ�RI�GLDEHWHV�LQ�
LQVXOLQ�UHVLVWDQW�SDWLHQWV�ZLWK�D�KLVWRU\�RI�VWURNH��
however, the clinically relevant effects are in line 
with the well established diabetes prevention effect 
of pioglitazone in patients with pre diabetes, oberved 
in ACT Now and other studies. Weight gain and the 
increased risk for heart failure (not seen in IRIS, 
VLQFH�RQO\�����KDG�D�KLVWRU\�RI�0,�LQ�FRQWUDVW�WR�
����RI�WKH�GLDEHWLF�SDWLHQWV�LQ�352DFWLYH��DQG�ERQH�
fractures will limit the future use of pioglitazone in 
patients with high CV risk despite the very positive 
effects on the future risk for CV disease and diabetes 
development.

The Insulin Resistance Intervention after 
Stroke (IRIS) trial recently found that pioglitazone 
reduced risk for stroke and myocardial infarction in 

nondiabetic, insulin-resistant patients with a recent 
ischemic stroke or transient ischemic attack (TIA). 
This report provides detailed results on the metabolic 
HIIHFWV�RI�SLRJOLWD]RQH�DQG�WKH�WULDO¶V�SUHVSHFL¿HG�
secondary aim of diabetes prevention.

A total of 3,876 patients with recent ischemic 
stroke or TIA, no history of diabetes, fasting plasma 
glucose (FPG) <126 mg/dL, and insulin resistance by 
homeostasis model assessment of insulin resistance 
(HOMA-IR) score >3.0 were randomly assigned to 
pioglitazone or placebo. Surveillance for diabetes 
onset during the trial was accomplished by periodic 
interviews and annual FPG testing.

At baseline, the mean FPG, HbA1c, insulin, and 
+20$�,5�ZHUH������PJ�G/�������PPRO�/��������
����PPRO�PRO��������ȝ�,8�P/��DQG������UHVSHFWLYHO\��
After 1 year, mean HOMA-IR and FPG decreased to 
����DQG������PJ�G/�������PPRO�/��LQ�WKH�SLRJOLWD]RQH�
JURXS�DQG�URVH�WR�����DQG������PJ�G/�������PPRO�/���
in the placebo group (all P < 0.0001). Over a 
PHGLDQ�IROORZ�XS�RI�����\HDUV��GLDEHWHV�GHYHORSHG�
LQ�����������SDUWLFLSDQWV�DVVLJQHG�WR�SLRJOLWD]RQH�
FRPSDUHG�ZLWK������������DVVLJQHG�WR�SODFHER�
�KD]DUG�UDWLR�������>����&,����������@��3������������
This effect was predominately driven by those with 
initial impaired fasting glucose (FPG >100 mg/
G/�>����PPRO�/@��+5������>����&,����������@��RU�
HOHYDWHG�+E$�F��!�����>���PPRO�PRO@��+5������
>���������@��

Among insulin-resistant but non-diabetic patients 
with a recent ischemic stroke or TIA, pioglitazone 
decreased the risk of diabetes while also reducing 
the risk of subsequent ischemic events. Pioglitazone 
is the first medication shown to prevent both 
progression to diabetes and major cardiovascular 
HYHQWV�DV�SUHVSHFL¿HG�RXWFRPHV�LQ�D�VLQJOH�WULDO�

���(GLWRU¶V�&RPPHQW

,Q�WKLV�VWXG\��SDWLHQWV�ZKR�VXIIHUHG�D�UHFHQW�VWURNH�RU�WUDQVLHQW�LVFKDHPLF�DWWDFN��7,$��ZLWKRXW�GLDEHWHV��
EXW�ZLWK�FRQ¿UPHG�LQVXOLQ�UHVLVWDQFH��ZHUH�UDQGRPLVHG�WR�UHFHLYH�SLRJOLWD]RQH�RU�SODFHER�

$IWHU���\HDU�RI�IROORZ�XS��IDVWLQJ�SODVPD�JOXFRVH�DQG�WKH�+20$�,5�VFRUH�KDG�GHFUHDVHG�VLJQL¿FDQWO\�LQ�
WKH�SLRJOLWD]RQH�JURXS�EXW�LQFUHDVHG�VLJQL¿FDQWO\�LQ�WKRVH�WDNLQJ�WKH�SODFHER��$IWHU�D�PHGLDQ�RI�����\HDUV�
RI�IROORZ�XS�������RI�WKH�SLRJOLWD]RQH�JURXS�ZHUH�GLDJQRVHG�ZLWK�GLDEHWHV�YV�������RI�WKH�SODFHER�JURXS��
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8VH�RI�GDSDJOLÀR]LQ�LQ�W\SH���GLDEHWHV�LV�VWLOO�
off label indication. But this study shows that 
dapagliflozin added to liraglutide and insulin 
improves glycemia and weight loss in type 1 diabetes

SGLT-2 inhbitors increase glucagon, which 
promotes lipolysis and fat oxidation, increasing 
ketone body formation. This is believed to contribute 
to the increased risk of diabetic ketoacidosis seen 
with these drugs. This interesting study addresses the 
question of whether concomitant use of liraglutide, a 
GLP-1 agonist that putatively suppresses glucagon, 
would mitigate this effect in patients with type 1 
diabetes. Surprisingly, despite liraglutide treatment, 
SGLT-2 inhibitor use was associated with an increase 
in glucagon and ketone body formation. Moreover, 
in this small study, two subjects developed diabetic 
ketoacidosis. These results highlight the potential 
risk of SGLT-2 inhibitor use in patients with type 1 
diabetes and demonstrate that this risk does not seem 
to be diminished with a GLP-1 receptor agonist. 
Consequently, SGLT-2 inhibitors cannot be routinely 
recommended as adjunctive therapy in patients with 
type 1 diabetes at this point.

It is imperative that novel approaches to treatment 
of type 1 diabetes (T1D) are devised.

The objective of the study was to investigate 
whether addition of dapagliflozin to insulin and 
liraglutide results in a significant reduction in 
glycemia and body weight.

This was a randomized clinical trial conducted at 
a single academic medical center. The participants 
included T1D patients on liraglutide therapy 
for at least last 6 months. Thirty T1D patients 
were randomized (in 2:1 ratio) to receive either 
GDSDJOLÀR]LQ����PJ�RU�SODFHER�GDLO\�IRU����ZHHNV�

Main outcome measure was the change in mean 
JO\FDWHG�KHPRJORELQ�DIWHU����ZHHNV�RI�GDSDJOLÀR]LQ�
when compared with placebo was measured.

,Q�WKH�GDSDJOLÀR]LQ�JURXS��JO\FDWHG�KHPRJORELQ�
IHOO�E\���������������IURP���������������3�������
YV�SODFHER���ZKHUHDV�LW�GLG�QRW�FKDQJH�VLJQL¿FDQWO\�
LQ�WKH�SODFHER�JURXS�IURP���������������WR���������
�������7KH�ERG\�ZHLJKW�IHOO�E\����������NJ��3�������
vs placebo). There was no additional hypoglycemia 
�EORRG�JOXFRVH��������PPRO�/��3� �����YV�SODFHER���
,Q�WKH�GDSDJOLÀR]LQ�JURXS��WKHUH�ZHUH�VLJQL¿FDQW�
increases in the plasma concentrations of glucagon 
E\������������3���������KRUPRQH�VHQVLWLYH�OLSDVH�
E\������������3���������IUHH�IDWW\�DFLGV�E\�������
�����3���������DFHWRDFHWDWH�E\������������3���������
DQG�ȕ�K\GUR[\EXW\UDWH�E\�������������3���������
8ULQDU\�NHWRQH�OHYHOV�DOVR�LQFUHDVHG�VLJQL¿FDQWO\�
�3���������1RQH�RI�WKHVH�FKDQJHV�ZDV�REVHUYHG�LQ�
WKH�SODFHER�JURXS��7ZR�SDWLHQWV�LQ�WKH�GDSDJOLÀR]LQ�
group developed diabetic ketoacidosis.

$GGLWLRQ�RI�GDSDJOLÀR]LQ�WR�LQVXOLQ�DQG�OLUDJOXWLGH�
in patients with T1D results in a significant 
improvement in glycemia and weight loss while 

7KLV�HIIHFW�ZDV�SDUWLFXODUO\�VHHQ�LQ�SDWLHQWV�ZLWK�DQ�LPSDLUHG�IDVWLQJ�SODVPD�JOXFRVH�RU�HOHYDWHG�+E$�F�
at baseline.

,Q�SDWLHQWV�ZLWK�D�UHFHQW�VWURNH�RU�7,$�DQG�LQVXOLQ�UHVLVWDQFH��SLRJOLWD]RQH�VLJQL¿FDQWO\�UHGXFHV�WKH�ULVN�RI�
SURJUHVVLRQ�WR�GLDEHWHV�

7KLV�VWXG\�HVWDEOLVKHV�WKH�H[WUDJO\FDHPLF�EHQH¿WV�RI�WKH�GUXJ�

'DSDJOLÀR]LQ�DV�$GGLWLRQDO�7UHDWPHQW�WR�/LUDJOXWLGH�DQG�,QVXOLQ�LQ�3DWLHQWV�:LWK�
7\SH���'LDEHWHV

-��&OLQ��(QGRFULQRO��0HWDE�������$XJ�����>(3XE�$KHDG�RI�3ULQW@��1'�.XKDGL\D��+�*KDQLP��$�0HKWD��0�
Garg, S Khan, J Hejna, B Torre, A Makdissi, A Chaudhuri, M Batra, P Dandona
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increasing ketosis. If it is decided to use this approach, 
then it must be used only by a knowledgeable patient 

along with an endocrinologist who is well versed 
with it.

���(GLWRU¶V�&RPPHQW

7KLV�VWXG\�RI����SDWLHQWV�ORRNHG�DW�QRYHO�WUHDWPHQW�PHWKRGV�IRU�SDWLHQWV�ZLWK�W\SH���GLDEHWHV��7ZR�UDQGRPLVHG�
JURXSV������UDWLR��ZHUH�DGPLQLVWHUHG�GDSDJOLÀR]LQ�����PJ��YV��SODFHER�GDLO\�RYHU����ZHHNV�

,Q�SDWLHQWV�UDQGRPLVHG�WR�GDSDJOLÀR]LQ��OHYHOV�RI�JO\FDWHG�KDHPRJORELQ�DQG�ERG\�ZHLJKW�ZHUH�UHGXFHG��3�
������DQG�3��������UHVSHFWLYHO\���DQG�WKHUH�ZDV�QR�LQFUHDVH�LQ�K\SRJO\FDHPLD��3� ��������6LJQL¿FDQW�FKDQJHV�
LQFOXGHG�DQ�LQFUHDVH�LQ�XULQDU\�NHWRQHV��3���������2I�WKH�SDWLHQWV�UHFHLYLQJ�GDSDJOLÀR]LQ��WZR�GHYHORSHG�
diabetic ketoacidosis.

6XSSOHPHQWLQJ�LQVXOLQ�DQG�OLUDJOXWLGH�ZLWK�GDSDJOLÀR]LQ�VLJQL¿FDQWO\�UHGXFHG�JO\FDHPLD�DQG�ERG\�
ZHLJKW�LQ�GLDEHWLF�SDWLHQWV�

&OLQLFDO�PDQLIHVWDWLRQV�RI�NLGQH\�GLVHDVH�DPRQJ�86�DGXOWV�ZLWK�GLDEHWHV��$INDULDQ�
0��=HOQLFN�/5��+DOO�<1��HW�DO�������������-$0$�

������������������������GRL���������MDPD������������

)URP������ WR������ WKHUH�ZDV�QR�FKDQJH� LQ�
the overall prevalence of diabetic kidney disease, 
according to a study published in the Journal of the 
American Medical Association.

Maryam Afkarian, from the University of 
Washington in Seattle, and colleagues characterized 
the clinical manifestations of kidney disease 
among U.S. adults with diabetes. Data were 
REWDLQHG�IURP������DGXOWV�DJHG����\HDUV�DQG�ROGHU�
with diabetes mellitus participating in the National 
Health and Nutrition Examination Surveys from 
�����WKURXJK������

 The researchers observed no change over time 
in the prevalence of any diabetic kidney disease, 
GH¿QHG�DV�SHUVLVWHQW�DOEXPLQXULD��SHUVLVWHQW�UHGXFHG�
HVWLPDWHG�JORPHUXODU�¿OWUDWLRQ�UDWH��H*)5���RU�ERWK�

�SUHYDOHQFH�UDWLR������������FRQ¿GHQFH�LQWHUYDO�>&,@��
0.86 to 1.06, after adjustment for age, sex, and race/
ethnicity). There was a decrease in the prevalence 
of albuminuria over time (adjusted prevalence 
UDWLR������������&,�������WR��������7KH�SUHYDOHQFH�
of reduced eGFR increased over time (adjusted 
SUHYDOHQFH�UDWLR������������&,�������WR��������DQG�D�
similar pattern was seen for severely reduced eGFR 
�DGMXVWHG�SUHYDOHQFH�UDWLR������������&,�������WR�
������

Among U.S. adults with diabetes from 1988 
WR�������WKH�RYHUDOO�SUHYDOHQFH�RI�GLDEHWLF�NLGQH\�
disease did not change significantly, whereas 
the prevalence of albuminuria declined and the 
prevalence of reduced eGFR increased.

���(GLWRU¶V�&RPPHQW

7KLV�LV�WKH�PRVW�IUXVWUDWLQJ�QHZV�WKDW�ZLWK�VR�PXFK�HIIRUWV�DQG�UHVHDUFKHV�WKHUH�LV�QR�LPSURYHPHQW�LQ�RYHUDOO�
SUHYDOHQFH�RI�GLDEHWLF�NLGQH\�GLVHDVHV��7KH�VWXG\�JURXS�IRXQG�QR�FKDQJH�RYHU�WLPH�LQ�WKH�SUHYDOHQFH�RI�
DQ\�GLDEHWLF�NLGQH\�GLVHDVH��GH¿QHG�DV�SHUVLVWHQW�DOEXPLQXULD��SHUVLVWHQW�UHGXFHG�HVWLPDWHG�JORPHUXODU�
¿OWUDWLRQ�UDWH��H*)5��RU�ERWK�DIWHU�DGMXVWPHQW�IRU�DJH��VH[��DQG�UDFH�HWKQLFLW\�
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6WDQGDUGL]HG�0L[HG�0HDO�7ROHUDQFH�DQG�$UJLQLQH�6WLPXODWLRQ�7HVWV�3URYLGH�
5HSURGXFLEOH�DQG�&RPSOHPHQWDU\�0HDVXUHV�RI�ȕ�FHOO�)XQFWLRQ��5HVXOWV�)URP�
WKH�)RXQGDWLRQ�IRU�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�%LRPDUNHUV�&RQVRUWLXP�
,QYHVWLJDWLYH�6HULHV�

6KDQNDU�66��9HOOD�$��5D\PRQG�5+��HW�DO��IRU�WKH�WKH�)RXQGDWLRQ�IRU�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�ȕ�&HOO�
3URMHFW�7HDP��'LDEHWHV�&DUH��������GRL���������GF��������

VHFUHWLRQ�LQ�W\SH���GLDEHWHV�ZDV�PRUH�WKDQ�����ORZHU�
than in normal glucose tolerance or prediabetes. 
There was a decrease in insulin sensitivity from 
QRUPDO�JOXFRVH�WROHUDQFH�WR�SUHGLDEHWHV��DERXW������
WR�W\SH���GLDEHWHV������ORZHU���

At basal glucose and during hyperglycemia, 
insulin secretory response to arginine was lower 
in type 2 diabetes compared with normal glucose 
tolerance and prediabetes in the AST. FSIGT showed 
decreases across populations in both insulin secretion 
DQG�LQVXOLQ�VHQVLWLYLW\��QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�
observed in insulin sensitivity for prediabetes and 
type 2 diabetes populations. 

Standardized mixed-meal tolerance tests (MMTT) 
and arginine stimulation tests (AST) provide 
reproducible measures of beta-cell function across 
glucose tolerance states, according to a study 
published in Diabetes Care.

Sudha S. Shankar and colleagues characterized 
the responses to, and reproducibility of, standardized 
methods of in vivo beta-cell function. Participants 
with normal glucose tolerance (23 participants), 
prediabetes (7 participants), and type 2 diabetes 
(22 participants) underwent 2 standardized MMTT, 
2 standardized AST, and 1 frequently sampled 
intravenous glucose tolerance test (FSIGT).

The researchers found that from the MMTT, insulin 

����(GLWRU¶V�&RPPHQW

7R�DVVHV�WKH�EHWD�FHOO�IXQFWLRQ��UHSURGXFLELOLW\�ZDV�JHQHUDOO\�JRRG�IRU�WKH�0077�DQG�YHU\�JRRG�IRU�WKH�$67�

6WDQGDUGLVHG�0077�DQG�$67�SURYLGH�UHSURGXFLEOH�DQG�FRPSOHPHQWDU\�PHDVXUHV�RI�EHWD�FHOO�IXQFWLRQ�
ZLWK�FKDUDFWHULVWLFV�IDYRXUDEOH�IRU�ORQJLWXGLQDO�LQWHUYHQWLRQDO�WULDO�XVHV�

*HQRPH�ZLGH�DVVRFLDWLRQ�VWXG\�RI�WKH�PRGL¿HG�6WXPYROO�,QVXOLQ�6HQVLWLYLW\�,QGH[�
LGHQWL¿HV�%&/��DQG�)$0��$��DV�QRYHO�LQVXOLQ�VHQVLWLYLW\�ORFL��

Walford GA, Gustafsson S, Rybin D, et al. Diabetes. 2016. doi:10.2337/db16-0199.

Two novel loci have been identified that are 
associated with insulin sensitivity, according to a 
study published in Diabetes. Geoffrey A. Walford, 
from Boston, and colleagues performed a genome-
ZLGH�DVVRFLDWLRQ�VWXG\�RI�WKH�PRGL¿HG�6WXPYROO�
Insulin Sensitivity Index (ISI) within the Meta-
Analyses of Glucose and Insulin-related traits 
Consortium.

'LVFRYHU\�ZDV�SHUIRUPHG�LQ��������LQGLYLGXDOV��
DQG�WKH�DXWKRUV�DWWHPSWHG�UHSOLFDWLRQ�LQ��������
LQGHSHQGHQW�LQGLYLGXDOV�IRU�WKH����PRVW�VLJQL¿FDQW�
novel loci. The correlation with ISI was assessed in 
different models.

The researchers found that in a model analyzing 
WKH�FRPELQHG�LQÀXHQFH�RI�JHQRW\SH�HIIHFW�DGMXVWHG�
for BMI and the interaction effect between the 
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genotype and BMI, 3 variants reached genome-wide 
VLJQLILFDQFH��UV����������1<$3����UV���������
�%&/����DQG�UV����������)$0��$����&RQGLWLRQLQJ�
on the known IRS1 insulin sensitivity locus 

HOLPLQDWHG�WKH�DVVRFLDWLRQ�DW�1<$3���WKH�DVVRFLDWLRQV�
atBCL2 and FAM19A2 were independent of known 
cardio-metabolic loci.

����(GLWRU¶V�&RPPHQW

7KH�UHVHDUFKHUV�KDYH�LGHQWL¿HG�WZR�QRYHO�ORFL�DQG�UHSOLFDWHG�NQRZQ�YDULDQWV�DVVRFLDWHG�ZLWK�LQVXOLQ�
VHQVLWLYLW\��)XUWKHU�VWXGLHV�DUH�QHHGHG�WR�FODULI\�WKH�FDXVDO�YDULDQW�DQG�IXQFWLRQ�DW�WKH�BCL2 and FAM 
19A2 loci.

$VVRFLDWLRQ�RI�DFFHOHURPHWHU�DVVHVVHG�VHGHQWDU\�EHKDYLRU�ZLWK�GLDEHWLF�UHWLQRSDWK\�
LQ�WKH�8QLWHG�6WDWHV��/RSULQ]L�/�

-$0$�2SKWKDOPRO��������GRL����������MDPDRSKWKDOPRO�����������

Sedentary behavior (SB) seems to be associated 
with diabetic retinopathy (DR), according to a 
research letter published in JAMA Ophthalmology. 
Paul D. Loprinzi, examined the correlation between 
6%�DQG�'5�XVLQJ�GDWD�IURP�WKH������WR������1DWLRQDO�
Health and Nutrition Examination Survey. Data were 
analyzed for 282 participants with diabetes.

 Loprinzi found that after adjustment for 
confounding variables, a 60-minute/day increase in 
SB correlated with an increase in the odds of having 

PLOG�RU�ZRUVH�'5��RGGV�UDWLR�>25@������������
FRQ¿GHQFH�LQWHUYDO�>&,@�������WR�������3 ������7KHUH�
was no correlation for total physical activity with DR 
�25������������&,�������WR�������3 ������6%�UHPDLQHG�
associated with DR even after adjustment for duration 
RI�GLDEHWHV��25������������&,�������WR�������3 ������
There was no evidence for a multiplicative effect of 
6%�DQG�SK\VLFDO�DFWLYLW\�RQ�'5��25������������&,��
�����WR�������3 �����

����(GLWRU¶V�&RPPHQW

7KH�SODXVLELOLW\�RI�WKLV�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�VHGHQWDU\�EHKDYLRXU�DQG�GLDEHWLF�UHWLQRSDWK\��'5��
PD\�LQ�SDUW�EH�D�UHVXOW�RI�WKH�LQFUHDVHG�FDUGLRYDVFXODU�GLVHDVH�ULVNV�DVVRFLDWHG�ZLWK�6%��ZKLFK�LQ�WXUQ�
PD\�LQFUHDVH�WKH�ULVN�RI�'5�7KLV�DVVRFLDWLRQ�GRHV�QRW�SURYH�D�FDXVH�DQG�HIIHFW�RI�VHGHQWDU\�EHKDYLRXU�DQG�
increased chance of worsening DR.

(IIHFWV�RI�9LWDPLQ�'�6XSSOHPHQWDWLRQ�RQ�+E$�F�DQG�)DVWLQJ�*OXFRVH�LQ�+\SHUWHQVLYH�
3DWLHQWV��$�5DQGRPL]HG�&RQWUROOHG�7ULDO

MR Grübler, M Gaksch, K Kienreich, N Verheyen, J Schmid, BÓ Hartaigh, G Richtig, H Scharnagl, A 
0HLQLW]HU��$�)DKUOHLWQHU�3DPPHU��:�0lU]��$�7RPDVFKLW]��6�3LO]��'LDEHWHV�2EHV�0HWDE������-XQ�����>(3XE�
Ahead of Print],

Experimental data have indicated that vitamin D 
LQVXI¿FLHQF\�KDV�DQ�LPSRUWDQW�LQÀXHQFH�RQ�JOXFRVH�

metabolism. The majority of epidemiological 
studies have demonstrated an association between 
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low vitamin D and insulin resistance and/or  
type 2 diabetes mellitus. Nevertheless evidence  
from randomized controlled trials remains 
inconclusive.

7KLV�VWXG\�LQYHVWLJDWHG�WKH�HI¿FDF\�RI�YLWDPLQ�'�
supplementation on glycaemic control.

The Styrian Vitamin D Hypertension Trial is 
a single-centre, double-blind, placebo-controlled  
VWXG\� FRQGXFWHG� EHWZHHQ� ����� DQG� ����� DW�
the Medical University of Graz, Austria. They 
enrolled 200 persons with arterial hypertension and 
���K\GUR[\YLWDPLQ�'������2+��'��FRQFHQWUDWLRQV�
below 30 ng/mL. Study participants were randomized 
to receive either 2800 IU of vitamin D or placebo per 
day for 8 weeks. The present investigation is a post-
hoc analysis that incorporated analysis of covariance 

(ANCOVA) approach while adjusting for baseline 
differences.

$� WRWDO � RI� ���� SDUWLFLSDQWV� �PHDQ� �� 6'�
DJH������� ��������\HDUV������ZRPHQ��PHDQ��� 
��K\GUR[\YLWDPLQ�'�������������QJ�P/��PHDQ�+E$�F�
������������PPRO�PRO�DQG�PHDQ�%0,������������NJ�P�
(2) ) completed the trial. ANCOVA revealed a mean 
WUHDWPHQW�HIIHFW������FRQ¿GHQFH�LQWHUYDO��RQ�+E$�F�
RI�������PPRO�PRO������&,������WR��������3� ���������
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�IDVWLQJ�JOXFRVH������PJ�
G/������&,�������WR������3� ��������

Vitamin D supplementation in obese hypertensive 
SD W L HQ W V � Z L WK � ORZ� ���K\GUR[\Y L W DPLQ � '� 
reduces HbA1c. This finding warrants further 
investigations on potential vitamin D effects on 
glucose homeostasis.

����(GLWRU¶V�&RPPHQW

,Q�WKLV�UDQGRPLVHG�FRQWUROOHG�WULDO��LQYHVWLJDWRUV�HYDOXDWHG�WKH�HI¿FDF\�RI�YLWDPLQ�'�VXSSOHPHQWDWLRQ�RQ�
JO\FDHPLF�FRQWURO�LQ�����SDUWLFLSDQWV�ZLWK�DUWHULDO�K\SHUWHQVLRQ�DQG�ORZ����K\GUR[\YLWDPLQ�'�FRQFHQWUDWLRQV�

3DUWLFLSDQWV�UHFHLYLQJ�YLWDPLQ�'�KDG�UHGXFHG�+E$�F�FRPSDUHG�ZLWK�WKRVH�UHFHLYLQJ�SODFHER��GLIIHUHQFH� 
RI�í�����PPRO�PRO��3� ��������EXW�QR�FKDQJH�LQ�IDVWLQJ�JOXFRVH��í����PJ�G/��3� ��������

$PRQJ�LQGLYLGXDOV�ZLWK�DUWHULDO�K\SHUWHQVLRQ��YLWDPLQ�'�VXSSOHPHQWDWLRQ�UHGXFHG�+E$�F�

,QYROYHPHQW�RI�*OXFDJRQ�/LNH�3HSWLGH���LQ�WKH�*OXFRVH�/RZHULQJ�(IIHFW�RI�
Metformin.

(�%DKQH��0�+DQVHQ��$�%U¡QGHQ��'3�6RQQH��7�9LOVE¡OO��).�.QRS���'LDEHWHV�2EHV�0HWDE������-XO�����>(3XE�
Ahead of Print

Metformin is an oral antihyperglycaemic drug 
XVHG�LQ�WKH�¿UVW�OLQH�WUHDWPHQW�RI�W\SH���GLDEHWHV��
Metformin’s classic and most well-known blood 
glucose-lowering mechanisms include reduction of 
hepatic gluconeogenesis and increased peripheral 
insulin sensitivity. Interestingly, intravenously 
administered metformin is ineffective and 
recently, metformin was shown to increase plasma 
concentrations of the glucose-lowering gut in 
cretin hormone glucagon-like peptide-1 (GLP-1), 

which may contribute to metformin’s glucose-
lowering effect in patients with type 2 diabetes. The 
mechanisms behind metformin-induced increments 
in GLP-1 levels remain unknown, but it has been 
hypothesized that metformin stimulates GLP-
1 secretion directly and/or indirectly and that 
metformin prolongs the half-life of GLP-1. Also, it 
has been suggested that metformin may potentiate 
the glucose-lowering effects of GLP-1 by increasing 
target tissue sensitivity to GLP-1. The present article 
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0HWIRUPLQ�ZRUNV�E\�D�YDULHW\�RI�EORRG�JOXFRVH±ORZHULQJ�PHFKDQLVPV��RQH�RI�ZKLFK�PD\�LQYROYH�LQFUHDVLQJ�
SODVPD�FRQFHQWUDWLRQV�RI�*/3����7KLV�UHYLHZ�VXPPDULVHV�WKH�HYLGHQFH�IRU�WKH�SRVVLEOH�PHFKDQLVPV�E\�
ZKLFK�PHWIRUPLQ�LPSURYHV�*/3���OHYHOV��LQFOXGLQJ�GLUHFW�DQG�LQGLUHFW�DFWLRQV�

7KH�DQWLK\SHUJO\FDHPLF�PHFKDQLVPV�RI�PHWIRUPLQ�UHPDLQ�XQFOHDU��EXW�HYLGHQFH�LV�PRXQWLQJ�WKDW�*/3���
PRGXODWLRQ�FRQWULEXWHV�WR�WKH�RYHUDOO�DQWLGLDEHWLF�HIIHFW�RI�WKH�GUXJ�

6XFUDORVH�3URPRWHV�)RRG�,QWDNH�7KURXJK�13<�DQG�D�1HXURQDO�)DVWLQJ�5HVSRQVH

QP Wang, YQ Lin, L Zhang, YA Wilson, LJ Oyston, J Cotterell, Y Qi, TM Khuong, N Bakhshi, Y Planchenault, 
DT Browman, MT Lau, TA Cole, AC Wong, SJ Simpson, AR Cole, JM Penninger, H Herzog, GG Neely. 
&HOO�0HWDE�������-XO������������������

effects that are reversed upon sucralose removal. 
Mechanistically, this response was mapped to the 
ancient insulin, catecholamine, and NPF/NPY 
systems and the energy sensor AMPK, which 
together comprise a novel neuronal starvation 
response pathway. Interestingly, chronic sweet/
energy imbalance promoted increased food intake 
in mammals as well, and this also occurs through 
an NPY-dependent mechanism. Together, this data 
show that chronic consumption of a sweet/energy 
imbalanced diet triggers a conserved neuronal fasting 
response and increases the motivation to eat.

Non-nutritive sweeteners like sucralose are 
consumed by billions of people. While animal and 
human studies have demonstrated a link between 
synthetic sweetener consumption and metabolic 
dysregulation, the mechanisms responsible remain 
unknown.

In this study a diet supplemented with sucralose 
to investigate the long-term effects of sweet/energy 
LPEDODQFH�ZDV�XVHG��,Q�ÀLHV��FKURQLF�VZHHW�HQHUJ\�
imbalance promoted hyperactivity, insomnia, glucose 
intolerance, enhanced sweet taste perception, and a 
sustained increase in food and calories consumed, 

critically reviews the possible mechanisms by which 
metformin may affect GLP-1 levels and sensitivity 
and discusses whether such alterations may constitute 

important and clinically relevant glucose-lowering 
actions of metformin.

����(GLWRU¶V�&RPPHQW

7KLV�VWXG\�VRXJKW�WR�LQYHVWLJDWH�WKH�ORQJ�WHUP�HIIHFWV�RI�D�QRQ�QXWULWLYH�VZHHWHQHU��VXFUDORVH��RQ�VZHHW�HQHUJ\�
LPEDODQFH�LQ�ÀLHV�DQG�PLFH��$PRQJ�WKH�ÀLHV�DQG�PLFH�ZLWK�D�VXFUDORVH�VXSSOHPHQWHG�GLHW��IRRG�DQG�FDORULH�
LQWDNH�ZDV�LQFUHDVHG�XQWLO�VXFUDORVH�ZDV�UHPRYHG��7KH�LQYHVWLJDWRUV�OLQNHG�WKLV�UHVSRQVH�WR�QHXURSHSWLGH�
)��13)��LQ�ÀLHV�DQG�QHXURSHSWLGH�<��13<��LQ�PLFH��WZR�DSSHWLWH�VWLPXODWLQJ�QHXURWUDQVPLWWHUV��ZKLFK�
DFW�WKURXJK�$03�DFWLYDWHG�SURWHLQ�NLQDVH��$03.���7RJHWKHU��WKHVH�SURWHLQV�IRUP�D�QHXURQDO�VWDUYDWLRQ�
UHVSRQVH�SDWKZD\�WKDW�LV�WULJJHUHG�E\�ORQJ�WHUP�FRQVXPSWLRQ�RI�VXFUDORVH�

6XFUDORVH�FRQVXPSWLRQ�LQLWLDWHV�D�QHXURQDO�VWDUYDWLRQ�UHVSRQVH�UHOLDQW�RQ�13)�13<�DQG�$03.�VLJQDOOLQJ�
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After further adjustment for current maternal 
BMI, however, the positive association remained 
VLJQL¿FDQW�IRU�FHQWUDO�REHVLW\�EXW�ZDV�QRW�VLJQL¿FDQW�
for obesity and high fat.

The researchers noted that how gestational 
diabetes affects risk for obesity in children is not fully 
understood, but suggested that the association may 
be related to how the condition affects fetal growth.

Exposure to maternal diabetes is associated with 
excess fetal growth in utero, possibly mainly due to 
an increase in fetal fat mass and alterations in fetal 
hormone levels, they wrote, explaining that increases 
in blood sugar, insulin, and leptin in offspring, as well 
as genetics, may also play a role.

7KLV�VWXG\�LV�WKH�¿UVW�WR�HYDOXDWH�WKH�DVVRFLDWLRQ�
between gestational diabetes and childhood obesity 
using such widespread, multinational data and 
the researchers found that maternal gestational 
diabetes was associated with an increased risk of 
childhood obesity among children aged 9-11 years 
from 12 countries, but this association was not fully 
LQGHSHQGHQW�RI�PDWHUQDO�%0,�´

The researchers also cited several study limitations, 
including its cross-sectional design, a lack of data on 
maternal prepregnancy BMI and gestational weight 
gain, self-reported information of certain factors like 
gestational and child’s birth weight, and inconsistent 
criteria for diagnosing gestational diabetes across 
study sites.

To learn more, researchers evaluated data from the 
International Study of Childhood Obesity, Lifestyle, 
and the Environment (ISCOLE) — a multinational, 
cross-sectional study conducted at sites in 12 
FRXQWULHV��&RPSOHWH�GDWD�ZHUH�DYDLODEOH�IRU������RI�
the 7372 children who participated in the study. A 
breakdown of the number of participants aged 9 to 
11 years with complete data per country is as follows: 
����LQ�$XVWUDOLD������LQ�%UD]LO������LQ�&DQDGD������
LQ�&KLQD������LQ�&RORPELD������LQ�)LQODQG������LQ�
,QGLD������LQ�.HQ\D������LQ�3RUWXJDO������LQ�6RXWK�
$IULFD������LQ�WKH�8QLWHG�.LQJGRP��DQG�����LQ�WKH�
United States.

$ERXW����RI�PRWKHUV�KDG�JHVWDWLRQDO�GLDEHWHV��
DFFRUGLQJ�WR�WKH�VWXG\�UHVXOWV��ZLWK�������RI�FKLOGUHQ�
KDYLQJ�FKLOGKRRG�REHVLW\�������KDYLQJ�FHQWUDO�
REHVLW\��DQG������KDYLQJ�KLJK�ERG\�IDW�

The researchers found that children born to 
mothers with gestational diabetes vs no gestational 
GLDEHWHV�KDG�D����� LQFUHDVHG� ULVN� IRU�REHVLW\�
�RGGV�UDWLR�>25@������������&,��������������D�����
LQFUHDVHG�ULVN�IRU�FHQWUDO�REHVLW\��25������������&,��
������������DQG�D�����LQFUHDVHG�ULVN�IRU�KLJK�ERG\�
IDW��25������������&,��������������

Adjustments were made for maternal age at 
delivery, education, infant feeding mode, gestational 
age, number of younger siblings, child unhealthy 
diet pattern scores, moderate-to-vigorous physical 
activity, sleeping time, sedentary time, sex, and birth 
weight.

0DWHUQDO�JHVWDWLRQDO�GLDEHWHV�DQG�FKLOGKRRG�REHVLW\�DW�DJH��±����UHVXOWV�RI�D�
multinational study.

=KDR�3��/LX�(��4LDR�<��HW�DO��IRU�WKH�,6&2/(�5HVHDUFK�*URXS��'LDEHWRORJLD��������GRL���������V����������������

����(GLWRU¶V�&RPPHQW

([SRVXUH�WR�K\SHUJO\FDHPLD�GXULQJ�SUHJQDQF\�KDV�EHHQ�OLQNHG�WR�DGYHUVH�RXWFRPHV�LQ�RIIVSULQJ��7KLV�VXJJHVWV�
WKDW�WKLV�H[SRVXUH��VXFK�DV�WKDW�VHHQ�ZLWK�JHVWDWLRQDO�GLDEHWHV��PD\�DOVR�DIIHFW�D�FKLOG¶V�ZHLJKW�DIWHU�ELUWK�

:LWK�WKH�LQFUHDVH�LQ�FKLOGKRRG�REHVLW\�VHHQ�DURXQG�WKH�ZRUOG��UHVHDUFKHUV�KDYH�EHJXQ�ORRNLQJ�DW�SUHQDWDO��
SHULQDWDO��DQG�SRVWQDWDO�HQYLURQPHQWDO�IDFWRUV��6RPH�VWXGLHV�KDYH�LQGLFDWHG�WKDW�D�UHODWLRQVKLS�PD\�H[LVW�
EHWZHHQ�WKH�JHVWDWLRQDO�GLDEHWHV�DQG�D�FKLOG¶V�ZHLJKW��EXW�WKH�UHODWLRQVKLS�VWLOO�UHPDLQV�XQFOHDU�
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The number of people with visual impairment 
due to DR represents an increasing proportion of 
all cases of blindness and moderate to severe visual 
impairment. In all, the researchers found, DR was 
responsible in one of every 39 cases of blindness and 
RQH�RI�HYHU\����FDVHV�RI�YLVXDO�LPSDLUPHQW�LQ������
With the alarming prevalence of vision loss due to 
diabetes rising more than two-thirds in the past 20 
years, the precipitous global epidemic of diabetes 
must be addressed.

In the Global Burden of Disease Study, blindness 
was defined as presenting visual acuity below 
3/60 and moderate to severe visual impairment as 
presenting visual acuity below 6/18 but 3/60 or 
JUHDWHU��'DWD�ZHUH�FROOHFWHG�IURP����FRXQWULHV�LQ�
Australasia, Central and Western Europe, North 
America, the Caribbean, Latin America, Oceania, 
and South, East, and Southeast Asia.

,Q������ZRUOGZLGH��DSSUR[LPDWHO\������PLOOLRQ�
people were blind and 191 million people were 
visually impaired. Of those, DR was responsible 
for 833,690 cases of blindness and 3.7 million of 
visual impairment. From 1990 to 2010, the number 
of people with DR-induced blindness increased by 
DSSUR[LPDWHO\�����DQG�WKH�QXPEHU�ZLWK�'5�UHODWHG�
YLVXDO�LPSDLUPHQW�E\�����

%\�SHUFHQWDJH��'5�FDXVHG������RI�DOO�FDVHV�RI�
EOLQGQHVV�DQG������RI�DOO�YLVXDO�LPSDLUPHQW�LQ�������
XS�IURP������DQG�������UHVSHFWLYHO\��LQ�������7KH�
percentage of blindness caused by DR in 2010 ranged 
IURP�OHVV�WKDQ����LQ�6RXWKHDVW�$VLD�DQG�2FHDQLD�WR�
�����RU�JUHDWHU�LQ�VRXWKHUQ�/DWLQ�$PHULFD�

In general, the percentage of blindness and visual 

impairment attributable to DR was lower in low-
income regions with younger populations such as 
East and Southeast Asia and higher in high-income 
parts of the world, with older populations, including 
North America and Western Europe. A possible 
reason is that low-income regions may have a 
higher percentage of untreated cataracts or refractive 
error–related visual impairment, thereby reducing the 
proportion attributable to DR, the authors suggest. 
Also, in regions with poor access to medical services, 
people with diabetes may not live long enough to 
experience DR, they point out.

As unfortunately, diabetic retinopathy usually does 
not have any symptoms in the early stages,people 
diagnosed with diabetes should have a dilated eye 
health exam at least every year and be advised by 
their eye care practitioner for their personal situation. 
Patients should work closely with their healthcare 
provider to determine the best methods to control 
their blood sugar levels.

Useful strategies include the following:
�� 'HYHORS�HYLGHQFH�EDVHG��FRVW�HIIHFWLYH�'5�

screening strategies.
�� ,PSURYH�V\VWHPLF�ULVN�IDFWRU�FRQWURO��VXFK�DV�

glucose and blood pressure).
�� ,QFUHDVH�KHDOWK�HGXFDWLRQ�DQG�DZDUHQHVV�RI�WKH�

risk of DR-related visual loss.
�� 3UHYHQW�DQG�WUHDW�'5�WKURXJK�H[SDQGHG�XVH�RI�

laser treatments, intravitreal steroid injections, 
and anti-VEGF drugs.

�� 5HGXFH�UHJLRQDO�GLIIHUHQFHV�LQ�VFUHHQLQJ�DQG�
management of diabetes and DR, socioeconomic 
factors, and medical infrastructure.

%OLQGQHVV�'XH�WR�'LDEHWLF�5HWLQRSDWK\�6XUJHV�:RUOGZLGH�

-DQHW�/�/HDVKHU�HW�DO��'LDEHWHV�&DUH���������������������

����(GLWRU¶V�&RPPHQW

9LVXDO�LPSDLUPHQW�GXH�WR�GLDEHWLF�UHWLQRSDWK\��'5��LV�ULVLQJ�ZRUOGZLGH��DQG�GLDEHWLF�H\H�GLVHDVH�LV�QRZ�
WKH�¿IWK�PRVW�FRPPRQ�FDXVH�RI�EOLQGQHVV��QHZ�UHVHDUFK�VKRZV��7KH�¿QGLQJV��IURP�D�PHWD�DQDO\VLV�RI�DOO�
DYDLODEOH�SRSXODWLRQ�EDVHG�VWXGLHV�SHUIRUPHG�ZRUOGZLGH�IURP������WR������IRU�WKH�*OREDO�%XUGHQ�RI�'LVHDVH�
�*%'��6WXG\�������ZHUH�SXEOLVKHG�LQ�WKH�6HSWHPEHU������LVVXH�RI�Diabetes�&DUH�E\�-DQHW�/�/HDVKHU�HW�DO��
IURP�)ORULGD�7KH�UHSRUW�LV�YHU\�DODUPLQJ�DQG�PXVW�EHJLYHQ�GXH�FDUH�WR�SUHYHQW�EOLQGQHVV�
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Genetic Markers Reveal Link Between CV 
Mortality and Intensive Glycemic Control in Diabetic 
Patients. A vexing controversy in cardiovascular 
endocrinology concerns whether intensive glycemic 
control is cardioprotective. While findings from 
the DCCT-EDIC trials in type 1 diabetes and the 
UKPDS trial in type 2 diabetes suggest this is the 
case, individual randomized controlled trials in type 
2 diabetes (ACCORD, ADVANCE, VADT) have not 
been conclusive, even if meta-analyses of these trials 
also support the glucose hypothesis. In particular, 
participants in the ACCORD trial randomized to 
the intensive treatment arm experienced fewer 
cardiovascular events but paradoxically had increased 
mortality, attributed to cardiovascular causes.

In the present analysis, the authors used a genome-
wide approach to identify genetic predictors of 
cardiovascular mortality in the ACCORD intensive 
treatment arm. They report two such loci that exceed 
WKH�SUHVSHFL¿HG�JHQRPH�ZLGH�VLJQL¿FDQFH�WKUHVKROG��
DW���T���DQG��T����WKHVH�YDULDQWV�KDG�QR�GHWHFWDEOH�
effect in the conventional treatment arm, indicating 
a gene × glycemic treatment interaction. Carriers 
of two or more risk alleles at these two loci had a 
threefold higher risk of cardiovascular mortality 
when receiving intensive glycemic treatment, 
whereas carriers of the four protective alternate 
DOOHOHV�ZHUH�IRXUIROG�PRUH�OLNHO\�WR�EHQH¿W�IURP�
intensive glycemic treatment.

Notably, these findings were consistent with 
independent analyses in a clinical cohort from the 
Joslin Diabetes Center and in the ORIGIN clinical 
trial. If confirmed elsewhere, genetic profiling 
may become useful in stratifying people with 
type 2 diabetes into tiers of glycemic control for 
cardiovascular protection.

This study targeted to identify genetic determinants 

of increased cardiovascular mortality among 
subjects with type 2 diabetes who underwent 
intensive glycemic therapy in the Action to Control 
Cardiovascular Risk in Diabetes (ACCORD) trial.

A total of 6.8 million common variants were 
analyzed for genome-wide association with 
cardiovascular mortality among 2,667 self-reported 
white subjects in the ACCORD intensive treatment 
DUP��6LJQL¿FDQW�ORFL�ZHUH�H[DPLQHG�LQ�WKH�HQWLUH�
$&&25'�ZKLWH�JHQHWLF�GDWDVHW��Q� ��������IRU�WKHLU�
modulation of cardiovascular responses to glycemic 
treatment assignment, and in a Joslin Clinic cohort (n 
 ������IRU�WKHLU�LQWHUDFWLRQ�ZLWK�ORQJ�WHUP�JO\FHPLF�
control on cardiovascular mortality.

7ZR�ORFL��DW���T���DQG��T����DWWDLQHG�JHQRPH�
ZLGH�VLJQL¿FDQFH�DV�GHWHUPLQDQWV�RI�FDUGLRYDVFXODU�
mortality in the ACCORD intensive arm (P = 9.8 × 
10 (-9) and P = 2 × 10 (-8), respectively). A genetic 
ULVN�VFRUH��*56��GH¿QHG�E\�WKH�WZR�YDULDQWV�ZDV�D�
VLJQL¿FDQW�PRGXODWRU�RI�FDUGLRYDVFXODU�PRUWDOLW\�
response to treatment assignment in the entire 
ACCORD white genetic dataset. Participants 
with GRS = 0 experienced a fourfold reduction in 
cardiovascular mortality in response to intensive 
WUHDWPHQW��KD]DUG�UDWLR�>+5@������>����&,������
0.86]), those with GRS = 1 experienced no difference 
�+5������>����&,����������@���DQG�WKRVH�ZLWK�*56�
���H[SHULHQFHG�D�WKUHHIROG�LQFUHDVH��+5������>����
&,����������@���7KH�PRGXODWRU\�HIIHFW�RI�WKH�*56�
on the association between glycemic control and 
FDUGLRYDVFXODU�PRUWDOLW\�ZDV�FRQ¿UPHG�LQ�WKH�-RVOLQ�
cohort (P = 0.029).

Two genetic variants predict the cardiovascular 
effects of intensive glycemic control in ACCORD. 
Further studies are warranted to determine whether 
WKHVH�¿QGLQJV�FDQ�EH�WUDQVODWHG�LQWR�QHZ�VWUDWHJLHV�
to prevent cardiovascular complications of diabetes.

*HQHWLF�3UHGLFWRUV�RI�&DUGLRYDVFXODU�0RUWDOLW\�'XULQJ�,QWHQVLYH�*O\FHPLF�&RQWURO�
,Q�7\SH���'LDEHWHV��)LQGLQJV�)URP�WKH�$&&25'�&OLQLFDO�7ULDO

H Gao, ML Morieri, J Skupien, S Marvel, G Paré, GC Mannino, P Buranasupkajorn, C Mendonca, T Hastings, 
SM Marcovina, RJ Sigal, HC Gerstein, MJ Wagner, AA Motsinger-Reif, JB Buse, P Kraft, JC Mychaleckyj, 
$�'RULD��'LDEHWHV�&DUH������$XJ�����>(3XE�$KHDG�RI�3ULQW@��+6�6KDK��
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$�OLQN�EHWZHHQ�WZR�JHQHWLF�PDUNHUV�DQG�FDUGLRYDVFXODU�PRUWDOLW\�LQ�GLDEHWLF�SDWLHQWV�ZDV�HVWDEOLVKHG�DQG�
PD\�SUHGLFW�LI�SDWLHQWV�DUH�OLNHO\�WR�UHFHLYH�EHQH¿W�RU�KDUP�IURP�LQWHQVLYH�JO\FDHPLF�FRQWURO��3DUWLFLSDQWV�
H[SHULHQFHG�D�IRXUIROG�UHGXFWLRQ��JHQHWLF�ULVN�VFRUH�>*56@�����+5���������QR�FKDQJH��*56�����+5���������RU�D�
WKUHHIROG�LQFUHDVH��*56������+5��������LQ�FDUGLRYDVFXODU�PRUWDOLW\��5HVXOWV�IURP�WKH�-RVOLQ�FRKRUW�FRQ¿UPHG�
WKH�HIIHFW�RI�*56�RQ�WKH�OLQN�EHWZHHQ�LQWHUYHQWLRQ�DQG�FDUGLRYDVFXODU�PRUWDOLW\��3� ��������

3LRJOLWD]RQH�8VH�DQG�5LVN�RI�%ODGGHU�&DQFHU�LQ�3DWLHQWV�:LWK�7\SH���'LDEHWHV��
5HWURVSHFWLYH�&RKRUW�6WXG\�8VLQJ�'DWDVHWV�)URP�)RXU�(XURSHDQ�&RXQWULHV

P Korhonen, EM Heintjes, R Williams, F Hoti, S Christopher, M Majak, L Kool-Houweling, H Strongman, 
0�/LQGHU��3�'ROLQ��6�%DKPDQ\DU��%0-������$XJ����������[[��L�����

To evaluate the association between pioglitazone 
use and bladder cancer risk in patients with type 
2 diabetes this retrospective cohort study using 
propensity score matched cohorts was done. 
Healthcare databases from Finland, the Netherlands, 
Sweden, and the United Kingdom. Data comprised 
country specific datasets of linked records on 
prescriptions, hospitals, general practitioners, cancer, 
and deaths.

Patients with type 2 diabetes who initiated 
SLRJOLWD]RQH��Q ��������PDWFKHG�ZLWK�SDWLHQWV�
with type 2 diabetes in the same country exposed 
to diabetes drug treatments other than pioglitazone 
(n=317 109). Two matched cohorts were created, 
XVLQJ�D�����¿[HG�UDWLR��QHDUHVW�PDWFK�FRKRUW��DQG�D�
1:10 variable ratio (multiple match cohort). Patients 
were matched on treatment history and propensity 
scores accounting for several variables associated 
with pioglitazone initiation.

+D]DUG�UDWLRV�DQG�����FRQ¿GHQFH�LQWHUYDOV�ZHUH�
estimated by Cox’s proportional hazards model with 
adjustments for relevant confounders. To assess the 
UREXVWQHVV�RI�WKH�¿QGLQJV��VHYHUDO�VHQVLWLYLW\�DQG�

VWUDWL¿HG�DQDO\VHV�ZHUH�SHUIRUPHG�
In the cohort exposed to pioglitazone treatment, 

130 bladder cancers occurred over a mean follow-up 
time of 2.9 years. In the nearest match and multiple 
match cohorts not exposed to pioglitazone treatment, 
���� DQG�����EODGGHU� FDQFHUV�ZHUH� UHFRUGHG��
with a mean follow-up time of 2.8 and 2.9 years, 
respectively. With regards to bladder cancer risk, 
the adjusted hazard ratio for patients ever exposed 
YHUVXV�QHYHU�H[SRVHG�WR�SLRJOLWD]RQH�ZDV�����������
FRQ¿GHQFH�LQWHUYDO������WR�������DQG������������WR�
1.21) in the nearest and multiple match cohorts, 
respectively. Increasing duration of pioglitazone 
use and increasing cumulative dose were not 
DVVRFLDWHG�ZLWK�ULVN�RI�EODGGHU�FDQFHU��!���PRQWKV�
RI�SLRJOLWD]RQH�XVH��DGMXVWHG�KD]DUG�UDWLR������������
WR��������!�������PJ�FXPXODWLYH�GRVH�������������WR�
1.26) in the nearest match cohort).

This study shows no evidence of an association 
between ever use of pioglitzone and risk of bladder 
cancer compared with never use, which is consistent 
with results from other recent studies that also 
included a long follow-up period.
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The study group looked at the effects of antibiotics 
on non-obese mice that were susceptible to type 1 
diabetes. The team used very young mice, similar 
in age to a 6- month to 1-year old child. The mice 
were given pulsed antibiotic therapy (three doses at 
different time periods), a continuous but very low 
dose of antibiotics, or no antibiotics.

Mice exposed to the pulsed therapy were twice 
as likely to develop type 1 diabetes as mice that 

got no antibiotics. Probably, the antibiotics led to a 
change in the microbiome in the gut. Those changes 
resulted in other changes, including alterations in T 
FHOOV��7KDW��LQ�WXUQ��OHG�WR�LQFUHDVHG�LQÀDPPDWLRQ�LQ�
the insulin-producing islet cells of the pancreas. The 
researchers also transferred some of the changed gut 
microbiota from the antibiotic-exposed mice to two 
other groups of mice. This increased the risk of type 
1 diabetes in one group, but not the other.

����(GLWRU¶V�&RPPHQW

7KLV�ODUJH�VWXG\�RI�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�WDNLQJ�SLRJOLWD]RQH��Q� ���������DQG�D�GLIIHUHQW�GUXJ�
WKHUDS\��Q� ����������LQYHVWLJDWHG�WKH�DVVRFLDWLRQ�ZLWK�WKH�ULVN�RI�EODGGHU�FDQFHU��,QFUHDVLQJ�WKH�GRVDJH�
�!�������PJ�FXPXODWLYH�GRVH��DQG�OHQJWK�RI�WLPH�SLRJOLWD]RQH�ZDV�DGPLQLVWHUHG��!���PRQWKV���GLG�QRW�UHYHDO�
D�FRUUHODWLRQ�ZLWK�WKH�ULVN�RI�EODGGHU�FDQFHU�7KHUH�LV�QR�HYLGHQFH�WKDW�SLRJOLWD]RQH�LV�OLQNHG�ZLWK�WKH�ULVN�
RI�EODGGHU�FDQFHU�LQ�GLDEHWLF�SDWLHQWV��D�IDFW�ERUQH�RXW�E\�UHFHQW�VWXGLHV�

$QWLELRWLF�PHGLDWHG�JXW�PLFURELRPH�SHUWXUEDWLRQ�DFFHOHUDWHV�GHYHORSPHQW�RI� 
W\SH���GLDEHWHV�LQ�PLFH

$OH[DQGUD�(��/LYDQRV�HW�DO��1DWXUH�0LFURELRORJ\����$UWLFOH�QXPEHU��������

����(GLWRU¶V�&RPPHQW

7KHVH�¿QGLQJV�VKRZ�WKDW�HDUO\�OLIH�DQWLELRWLF�WUHDWPHQWV�DOWHU�WKH�JXW�PLFURELRWD�DQG�LWV�PHWDEROLF�FDSDFLWLHV��
LQWHVWLQDO�JHQH�H[SUHVVLRQ��DQG�7�FHOO�SRSXODWLRQV��DFFHOHUDWLQJ�W\SH���GLDEHWHV�RQVHW�LQ�QRQ�REHVH�GLDEHWLF�
mice.

7KLV�VWXG\�IURP�DQ�DQLPDO�VWXG\�UDLVHV�WKH�TXHVWLRQ��ZKHWKHU�UHSHDWHG�DQWLELRWLF�XVH�LQ�FKLOGUHQ�PD\�
FRQWULEXWH�WR�7�'0��5HSHDWHG�WUHDWPHQWV�ZLWK�DQWLELRWLFV�PLJKW�OHDG�WR�WKH�GHYHORSPHQW�RI�W\SH���GLDEHWHV�
LQ�PLFH��DFFRUGLQJ�WR�WKLV�VWXG\�

Thousands of candles can be lighted from a single candle, 
and the life of the candle will not be shortened. 

Happiness never decreases by being shared.
— Buddha


