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and microvascular complications and 
mortality (Steno-2) [3]. It is therefore 
crucial to assess these parameters 
when attempting to measure quality 
of care rather than processes of care, 
such as the rate of retinal screening, 
foot examinations and measurement 
of HbA1c. Mangione and collaborators 
[4] conducted a large cross-sectional 
study, sampling patients from several 
HMOs. Intensity of disease manage-
ment was determined through sur-
veys, and diabetes care processes and 
control of intermediate outcomes were 
assessed. Interestingly, a higher inten-
sity of management was associated with 
a higher rate of care processes but not 
with intermediate outcome levels. 

Although this study has several limi-
tations, it stresses the need to carefully 
follow both care processes and therapy 
goals to ensure effectiveness. Diabetes 
quality measures might be divided into 
accountability measures (HbA1c, LDL 
and BP) and improvement measures, 
focusing on processes of care [5]. 

Many strategies may be developed 
to improve disease management. These 
include educational or learning inter-
ventions (both for the patient and the 
physician), patient activation, as well as 
electronic medical records. The Minne- 
sota Department of Health initiated a 
large health project to train primary 
care clinic personnel in a seven-step 
quality improvement method. The 
quality improvement change process 
was successfully implemented, but it 
failed to improve HbA1c, LDL or BP 
levels [6]. 

HMO = health management organizations

T he efficacy of treatment in the com-
munity is greatly influenced by the 

physician-patient relationship and the 
patient’s education and understanding. 
Numerous studies have addressed these 
issues and found that patients’ partici-
pation in the medical visit is related to 
their satisfaction and subsequent adher-
ence to the treatment regimen [1].

In this issue of IMAJ, Weitzman et al. 
[2] report an improvement in glycemic, 
lipid and blood pressure control fol-
lowing patient-feedback intervention 
compared to additional feedback from 
the provider (health management orga-
nizations). Patient feedback included a 
letter encouraging patients to remind 
their doctors to address essential aspects 
of diabetes care. Patients in the dual-
intervention group had slightly lower 
hemoglobin A1c levels and blood pres-
sure and significantly lower low density 
lipoprotein levels. More importantly, the 
proportion of patients meeting all three 
outcome targets of HbA1c < 9%, LDL < 
130 mg/dl and systolic blood pressure < 
140 mmHg was significantly greater in 
the dual-intervention group.

Clinical and epidemiological stud-
ies have demonstrated clearly that ad- 
equate control of HbA1c, blood pres-
sure and LDL-cholesterol levels sig-
nificantly reduces major macrovascular 

LDL = low density lipoprotein

The current study demonstrated that 
a feasible, inexpensive patient-feedback 
intervention improved the combined 
diabetes intermediate outcome as com-
pared to provider-feedback alone. The 
magnitude of these improvements was 
modest for each individual outcome. 
However, the likelihood of simultane-
ously meeting all three outcome targets 
increased significantly.  Focusing on 
the accountability measures (HbA1c, 
LDL and BP) in this study allows a true 
assessment of the clinical benefit. 

It is not unreasonable to assume, as the 
authors claim, that patient education by 
letter and phone call compelled the doc-
tor to address these issues and provide a 
more suitable and determined regimen. 
As the time needed for comprehensive 
high quality management exceeds the 
time available, focusing on the medi-
cal visit makes all the difference [7]. 
Naturally, the compliance of the patient 
also improved with a better understand-
ing of his/her disease. Focusing on the 
patient rather than on the physician is 
not a novel idea, and its effect has been 
shown previously with intense follow-up 
and coaching. It has been reported that 
when a clinic assistant reviews the medi-
cal record with each patient, guided by a 
diabetes algorithm (prior to the regular 
visit to a physician), this changes patient 
behavior and results in improved blood 
sugar control [8]. To maximize diabetes 
control, patients must participate effec-
tively in their medical care. The impor-
tance of this paper lies in demonstrat-
ing that even a low budget and simple 
intervention can improve key therapy 
outcome goals with a direct beneficial 
effect on morbidity and mortality.
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Programmed cell death is an important process in dev- 
elopment, with mammalian digits being just one such 
example. The bone morphogenetic proteins (BMPs) and their 
downstream targets, the Msx genes, are known to participate 
in digit separation. If these components are absent, fingers 
and toes do not separate, resulting in soft tissue syndactyly. 
Suzuki and co-scientists found that the small GTP-binding 
protein Rac1, which previously has been shown to function 
in cell adhesion, migration and proliferation, also figures 
in digit development. When Rac1 was inactivated in the 

mesenchyme of the mouse limb bud, skeletal defects were 

apparent, yet a striking feature was soft tissue syndactyly 
due to webbing of the interdigital skin. Epistasis analysis 
revealed that BMP and Msx genes were not expressed in 
the limbs of Rac1-deficient mice; the elimination of Rac1 
prevented programmed cell death from removing interdigital 

limb mesenchymal cells, primarily between the 2nd and 3rd, 
and the 3rd and 4th digits. 
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GTP-binding protein Rac 1 involved in digit development

Interleukin 17 (IL-17)-producing T helper cells (TH-17 cells) 
are increasingly recognized as key participants in various 
autoimmune diseases, including multiple sclerosis. 
Although sets of transcription factors and cytokines are 
known to regulate TH-17 differentiation, the role of non-
coding RNA is poorly understood. Du et al. identified a TH-
17 cell-associated microRNA, miR-326, whose expression 
was highly correlated with disease severity in patients with 
multiple sclerosis and mice with experimental autoimmune 

encephalomyelitis (EAE). In vivo silencing of miR-326 resulted 
in fewer TH-17 cells and mild EAE, and its over-expression led 
to more TH-17 cells and severe EAE. The authors also found 
that miR-326 promoted TH-17 differentiation by targeting Ets-
1, a negative regulator of TH-17 differentiation. These data 
show a critical role for microRNA in TH-17 differentiation and 
the pathogenesis of multiple sclerosis.

Nature Immunol 2009; 10: 1252

Eitan Israeli

Capsule

MicroRNA miR-326 regulates TH-17 differentiation and is associated with the pathogenesis of 
multiple sclerosis

“Forgive him, for he believes that the customs of his tribe are the laws of nature”
George Bernard Shaw (1856-1950), Irish writer, socialist and activist, and the 1925 Nobel Prize Laureate for Literature  

“In questions of science, the authority of a thousand is not worth  
the humble reasoning of a single individual”

Galileo Galilei (1564-1642), Italian physicist, mathematician, astronomer and philosopher who played a major role  
in the scientific revolution. His achievements include improvements to the telescope and consequent astronomical  

observations, and support for Copernicanism. Galileo has been called the Father of Modern Science.




