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Estimated costs of the treatment of diabetic
foot ulcers in a tertiary hospital in Turkey
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ABSTRACT

Objective: The prevalence of diabetes and its related complications are increasing, and a considerable
portion of healthcare expenditures is spent worldwide on diabetes and its complications. In this study, we
investigated the estimated treatment costs of diabetic foot ulcers in a tertiary hospital in Turkey.
Methods: Atotal of 203 patients with type 2 diabetes mellitus were included in this retrospective study. The
study group comprised 91 patients with foot ulcers and the control group comprised 112 patients without
any chronic complications. Their demographic characteristics, HbA1c levels and the length of hospital stay
were recorded. The patients’ bills, received from the hospital billing departments, were analysed.
Results: The average cost of diabetes patients with foot ulcers per person was calculated as 976.1+253.6
USD while it was 430.3+144.2 USD for diabetes patients without any chronic complications; thus, there was a
significant difference between the average cost of these groups (p<0.001). Similarly, there were significant
differences between the groups according to the costs of drugs, equipment and services (p<0.001).
Conclusion: The estimated cost of treatment of diabetic foot ulcers is high in Turkey. It will continue to be
a heavy economic burden if preventive measures are not taken.
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INTRODUCTION diabetic foot ulcer. It is also one of the causes
of hospital admissions for people with DM in
developed countries.* The prevalence of foot
ulceration due to diabetes is 6% in the US.
Moreover, this percentage is higher in developing
countries.> Problems associated with diabetic foot

Diabetes mellitus (DM) imposes a high economic
burden on individuals and societies. Furthermore,
in the case of co-morbidities and/or complications,
the treatment costs are rising. Macrovascular

apd . mlcrovascular COIl:lph.CatIOIlS are the most ulcers are common throughout the world, resulting
significance factors of this disease that lead to high in major economic consequences for the patients,
: 13 . .ge . . . .
treatment costs and mortality. their families and societies.” Diabetic foot ulcers
One of the major morbidities and a significant cause a high economic burden due to the long term
macrovascular complication of diabetes is the treatments, long hospital stay and loss of labour.
InTurkey, the estimated prevalence of DM is14.8%
1. Sakir Ozgur Keskek, according to the 2013 IDF atlas.? Nevertheless, there
2. Sinan Kirim, . t h inf H bout th 1
3. Necmettin Yanmaz, is not enough information about the prevalence
1-3: Dept. of Internal Medicine, Numune Training & Research Hospital, and the treatment costs of diabetic foot ulcers in
Serin Evler Mah. Yuregir, 01240, Adana, Turkey. our Country. In this study, we investigated the
Correspondence: estimated costs of diabetic foot ulcers in a tertiary
Sakir Ozgur Keskek, hOSpital in Turkey.
E mail: drkeskek@yahoo.com
METHODS
* Received for Publication: March 1, 2014
Revision Received: May 29, 2014 In this study, data from 203 patients with
Revision Accepted: June 2, 2014 diabetes mellitus who were treated at the Internal

968 Pak J Med Sci 2014 Vol. 30 No.5  www.pjms.com.pk


mailto:drkeskek@yahoo.com

Medicine Clinic of Adana Numune Training and
Research Hospital from 2010 to 2012 were studied
retrospectively. The institutional review board of
our hospital approved the study. Patients with a
diagnosis of gestational diabetes, malignancies,
patients with diabetes who were hospitalised
because of diseases other than diabetes and patients
with diabetes who were hospitalised because of
complications other than diabetic foot ulcers (except
acute complications) were excluded. Therefore, we
did not include patients with diabetic retinopathy,
nephropathy, coronary heart disease, neuropathy
and infectious diseases.

Patients were divided into two groups. The study
group consisted of 91 patients with diabetic foot
ulcers and the control group consisted of 112 patients
with diabetes without any chronic complications or
co-morbidity. Patients in the control group were
hospitalised due to hyperglycaemia. The length of
the hospital stay and the HbAlc levels of all patients
were recorded. At our institute, the Tosoh G7
(Belgium) model analyser was used for analysing
the HbAlc levels by HPLC. HbAlc percentages
(NGSP) were converted to IFCC (mmol/mol)
with 10.93%(NGSP %)-23,5 formula. Invoices of all
patients were obtained from the billing department.
The costs of patients were analysed from hospital
charges to third-party payers. The average cost of
treatment was calculated based on the sum of the
costs of services, drugs and equipment. The costs
calculated in this study were generalised costs since
they are standardised by third-party payers and the
Turkish government.

The drugs used comprised oral anti-diabetics,
insulin preparations, antibiotics, intravenous fluids,
antihypertensive drugs and anti-hyperlipidemia
drugs. The equipment used included intravenous
catheters, syringes, blood glucose monitoring
strips, bandage supplies and foley catheters. The
cost of services consisted of hospitalisation fees,
venous access, intramuscular injection, laboratory
services, electrocardiography, radiological imaging,
oxygen therapy, wound debridement and surgical
operations. Each patient’s cost of treatment was
calculated from a single hospital stay. All costs in
this study were calculated in Turkish Liras (TL) and
converted to United States Dollars (USD). The year
and conversion rate were 2013 and 0.5, respectively
(1 USD=2TL).

The MedCalc 12.7 software program (MedCalc,
Belgium) was used for the statistical analysis,
and data were reported as the mean + standard
deviation (SD). THE Chi square and Kolmogorov-

Smirnov tests were used to compare the categorical
measurements (gender distribution) between the
groups, and to show the normal distribution of
the quantitative measurements, respectively. The
Student T test or Mann Whitney U test was used
for the comparison of the cost of drugs, equipment
and services among the two groups. A correlation
coefficient was used to analyse the degree of
association between HbAlc, the length of the
hospital stay and the costs (Pearson correlation
coefficient (r), with P-value and 95% CI for r). A
log transformation was used for the variables that
were not normally distributed. The probability of
making a Type I error (alpha, significance) is 0.05.

RESULTS

The mean ages of the groups were 57.6£6.2 and
54.1+11.9 years old, respectively. There were 38
(41.8%) women and 53 (58.2%) men in the study
group, and 66 (58.9%) women and 46 (41.1%)
men in the control group. There were statistical
differences in the ages and gender distributions of
the two groups (p=0.04 and 0.02, respectively; Table
1). Patients with diabetic foot ulcers were older than
patients without diabetic foot ulcers. The majority
of the study group were males while the majority
of the control group were females. HbAlc levels
and the length of hospital stay were found to be
10.1+1.6 (86.8£17.4 mmol/mol) and 14.0£5.0 days,
respectively, in patients with diabetic foot ulcers
while they were 9.2+1.4 (77.0£15.3 mmol/mol) and
5.9+2.1 days, respectively, in the control group.
There were statistically significant differences
between the groups (p<0.001, respectively; Table-I).

The costs of drugs and equipment, the costs
of services and average costs were 415.5+131.2
USD, 560.6£212.6 USD and 976.1+253.6 USD,
respectively, in the study group, while they were
157.3%63.0 USD, 273.0+106.4 USD and 430.3+144.2

Table-I: The treatment costs and properties
of the study and control groups.

Study group Control group p

N=91 N=112
Age 57.616.2 5414119  0.04
Female N (%) 38 (41.8%) 66 (58.9%) 0.02
The length of 14.045.0 59+2.1 <0.001
hospital stay (days)
HbAlc % (mmol/mol) 10.1+1.6 9.2+14 <0.001
(86.8+17.4) (77.0+15.3)
Cost of drugs and 415.5+131.2 157.3x63.0 <0.001
equipments (USD)

Cost of services (USD) 560.6+212.6 273.0£106.4 <0.001
Average cost (USD)  976.1+253.6 430.3+144.2 <0.001
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Table-II: Properties of patients with diabetic
foot ulcers according to the gender.

Patients with diabetic Men Women p

foot ulcers N=53 N=38

Age 56.2+6.5 59.65.3 0.01

HbAlc % (mmol/mol) 10.4+1.7 9.7+1.2 0.04

(86.8+17.4) (77.0£15.3)

The length of 13.8+4.7 14.3+5.4 0.72
hospital stay (days)

Cost of drugs 423.4+138.9 404.4+120.5 0.49
and equipments (USD)

577.3+196.1 537.3+234.3 0.23
1000.8+233.7 941.8+278.6 0.27

Cost of services (USD)
Average cost (USD)

USD, respectively, in the control group. There were
statistically significant differences between the
groups according to the types of costs (p<0.001,
respectively; Table-I).

In the study group, the men were younger than
the women and the HbAlc levels of the men were
higher than those of the women (p=0.01 and p=0.04,
respectively). There was no statistical difference be-
tween men and women according to the length of
hospital stay (p=0.72; Table-II).

The differences between the male and female
patients according to the costs of drugs and
equipment, services and the average costs were not
statistically significant in the study group (p=0.49,
0.23 and 0.27, respectively; Table-II).

As expected, the average cost was positively
correlated with the length of the hospital stay
(p=0.002, r=0.319). The cost of drugs and equipment
was positively correlated with the HbAlc
percentage and the length of the hospital stay
(p=0.006, r=0.281; p<0.001, r=0.603; respectively).
The length of the hospital stay also correlated with
the HbAlc percentage (p<0.001, r=0.44; Table-III).

DISCUSSION

In this study, we investigated the estimated
treatment costs of diabetes patients with foot ulcers.
We have shown that the estimated costs of these
patients were higher than those for hyperglycaemic
patients without any chronic complications. The
average cost, the cost of drugs and equipment were

Table-III: Correlation analyses of variables.
The length HbAIc
of hospital stay

1=0.319 p=0.002 r=0.06 p=0.524
r=0.60 p<0.001  r=0.281 p=0.006

Average cost (USD)
Cost of drugs and

equipments (USD)
Cost of services (USD) r=0.03 p=0.976
The length of hospital stay

r=-0.09 p=0.380
r=0.443 p<0.001
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positively correlated with the length of the hospital
stay. Moreover, the cost of drugs and equipment
and the length of the hospital stay were positively
correlated with HbAlc.

Previous studies have shown that high costs of
treatment were largely due to the diabetes mellitus
related complications. In the study by Al-Maskari
et al,, the direct medical cost of diabetes in the
United Arab Emirates was reported to be 1605
USD. This cost increased 6.4 times for patients with
macrovascular complications.® Kim et al. reported
that the annual direct medical costs of patients with
only macrovascular, only microvascular or both
macrovascular and microvascular complications
were 2.7, 1.5 and 2.0 times higher, respectively, than
those of patients without complications.’

High treatment costs are caused by surgical
interventions in addition to the medical treatments.
In Prompers et al’s study, they determined that
the direct cost of a diabetic foot ulcer was 3771
Euros, and in the case of extremity amputation,
the total cost was 16414 Euros.’ Similarly, Ali et
al. conducted a retrospective study on 383 diabetes
patients in Pakistan. They reported high costs and
economic burdens associated with diabetic foot
disease."! In the study by Rezende et al., the high
social and economic impact of diabetic foot disease
in Brazil (a developing country) was reported.'

We also showed high treatment costs of chronic
complications related to diabetes in our previous
study.® The treatment costs of neuropathy and
peripheral artery disease were significantly
higher in that study. The result of the current
study is supported by our previous research since
atherosclerosis and neuropathy play a significant
role in the development of diabetic wounds."”

Hyperglycaemia can be found at any stage of
the disease, while foot ulcers can develop after
neuropathy and atherosclerosis due to prolonged
hyperglycaemia. For this reason, increased age may
be expected for diabetic foot ulcer patients compared
to hyperglycaemic patients. Further reinforcing this
link, patients with diabetic foot ulcers were older
than patients with hyperglycaemia in the current
study. Additionally, a higher percentage of HbAlc
in patients with foot ulcers was probably caused by
prolonged uncontrolled hyperglycaemia.

The length of the hospital stay is an important
factor which leads to the high costs. According to
Lee et al.’s study, the length of the hospital stay is
a measure of hospital activity, healthcare utilisation
and a determinant of hospitalisation costs.* In
accordance with this link; we have found longer



hospital stay durations in patients with foot ulcers
in our study. Patients with diabetic foot ulcers
may need to stay longer because of uncontrolled
hyperglycaemia, long-term wound care, infections,
debridements, amputations and other newly
developed complications. All these factors increase
the treatment costs.

In this study, the majority of the patients in the
study group were men while the majority of the
patients in the control group were women. The high
prevalence of foot ulcers in men might be due to
different working conditions, negligence and lower
levels of hygiene in our study population.

This study had some limitations. First, it would
have been beneficial if we had separated diabetic
foot ulcers according to the severity of the disease
or the treatment methods (medical or surgical).
Second, annual costs can be more useful in devising
appropriate plans than costs incurred during
a single hospital stay. However, this is the first
study in our country, and we believe that the data
presented here may provide useful knowledge
about the estimated direct medical costs of diabetic
foot ulcers in Turkey.

In conclusion, the economic burden of diabetic
foot ulcers on individuals and society is high in our
region. The treatment of this health problem is costly
due to the high costs of the longer hospital stay,
drugs, equipment and hospital services. To reduce
the cost of DM and its complications treatment, not
only health professionals but also patients and their
relatives must contribute toward DM management.
Health administrators should increase the number
of experienced staff dealing with DM and make
health services easily accessible. Management of
DM-related complications should be developed
and promoted. Additionally, education should
be continuously provided to the patients. Finally,
further studies from our country are needed for to
show the treatment cost of diabetic foot ulcers more
clearly.

Conflict of interest: The authors declare that there is
no conflict of interest.

Funding: None

IRB approval date and number: ANEAH. EK.2013-
6, 8.01.2013

REFERENCES

1. Rosenzweig JL. Diabetes and the Health Care System:
Economic and Social Costs. In Joslin’s Diabetes Mellitus
14th ed. Kahn CR, Weir GC, King GL, Jacobson Am,
Moses AC, Smith R] (eds). Lippincott Williams & Wilkins,
Philadelphia. 2005:777-792.

2. IDF Diabetes Atlas. International Diabetes Federation: Sixth
Edition; 2013.

3. Keskek SO, Kirim S, Yanmaz N, Keskek SN, Ortoglu G,
Canataroglu A. Direct medical cost of type 1 and type
2 diabetes in Turkey. Int ] Diabetes Dev Ctries. 2013
doi: 10.1007/s13410-013-0159-6

4. Boulton AJ. The diabetic foot: grand overview, epidemiology
and pathogenesis. Diabetes Metab Res Rev. 2008;24:53-6.
doi: 10.1002/ dmrr.833.

5. Margolis DJ, Malay DS, Hoffstad OJ, Leonard CE, MaCurdy
T, de Nava KL, et al. Incidence of Diabetic Foot Ulcer
and Lower Extremity Amputation Among Medicare
Beneficiaries, 2006 to 2008: Data Points #2. Data Points
Publication Series [Internet]. Rockville (MD): Agency
Healthcare Res Quality (US). 2011.

6. Riaz M, Miyan Z, Zaidi SI, Alvi SF, Fawwad A, Ahmadani
MY, et al. Characteristics and outcomes of subjects with
diabetic foot ulceration. Diabetes Care. 2012;35:e63.
doi: 10.2337/dc11-1906.

7. Boulton AJM, Vileikyte L, Ragnarson-Tennvall G, Apelqvist
J. The global burden of diabetic foot disease. Lancet.
2005;366:1719-1724.

8. Al-Maskari F, El-Sadig M, Nagelkerke N. Assessment
of the direct medical costs of diabetes mellitus and its
complications in the United Arab Emirates. BMC Public
Health. 2010;10:679. doi: 10.1186/1471-2458-10-679.

9. Kim TH, Chun KH, Kim HJ, Han SJ, Kim DJ, Kwak J, et al.
Direct medical costs for patients with type 2 diabetes and
related complications: a prospective cohort study based on
the Korean National Diabetes Program. ] Korean Med Sci.
2012;27:876-882. doi: 10.3346/jkms.2012.27.8.876.

10. Prompers L, Huijberts M, Schaper N, Apelqvist ], Bakker K,
Edmonds M, et al. Resource utilisation and costs associated
with the treatment of diabetic foot ulcers. Prospective data
from the Eurodiale Study. Diabetologia. 2008;51:1826-1834.
doi: 10.1007/s00125-008-1089-6.

11. Ali SM, Fareed A, Humail SM, Basit A, Ahmedani MY,
Fawwad A, Miyan Z. The personal cost of diabetic foot
disease in the developing world--a study from Pakistan.
Diabet Med. 2008;25:1231-1233. doi: 10.1111/j.1464-
5491.2008.02529.x.

12. Rezende KF, Ferraz MB, Malerbi DA, Melo NH, Nunes MP,
Pedrosa HC, et al. Predicted annual costs for inpatients
with diabetes and foot ulcers in a developing country-a
simulation of the current situation in Brazil. Diabet Med.
2010;27(1):109-112. doi: 10.1111/j.1464-5491.2009.02871 x.

13. Karvestedt L, Martensson E, Grill V, Elofsson S, von Wendt
G, Hamsten A, Brismar K. Peripheral sensory neuropathy
associates with micro- or macroangiopathy: Results from a
population-based study of type 2 diabetic patients in Sweden.
Diabetes Care. 2009;32:317-322. doi: 10.2337 / dc08-1250.

14. Lee HA, Fung KW, Msc BF. Analyzing hospital length of stay,
Mean or median regression? Med Care. 2003;41(5):681-686.

Authors Contribution:

SOK conceived, designed and did statistical analysis
& editing of manuscript.

SOK, SK & NY did data collection and manuscript
writing.

SOK takes the responsibility and is accountable for
all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

Pak J Med Sci 2014 Vol.30 No.5  www.pjms.com.pk 971


http://www.ncbi.nlm.nih.gov/pubmed?term=Ke%C5%9Fkek SO%5BAuthor%5D&cauthor=true&cauthor_uid=23892926
http://www.ncbi.nlm.nih.gov/pubmed?term=K%C4%B1r%C4%B1m S%5BAuthor%5D&cauthor=true&cauthor_uid=23892926
http://www.ncbi.nlm.nih.gov/pubmed?term=Margolis DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=Malay DS%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoffstad OJ%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=Leonard CE%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=MaCurdy T%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=MaCurdy T%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=de Nava KL%5BAuthor%5D&cauthor=true&cauthor_uid=22049565
http://www.ncbi.nlm.nih.gov/pubmed?term=Riaz M%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyan Z%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaidi SI%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Alvi SF%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Fawwad A%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmadani MY%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmadani MY%5BAuthor%5D&cauthor=true&cauthor_uid=22923685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Riaz+M%2C+Miyan+Z%2C+Zaidi+SI%2C+Alvi+SF%2C+Fawwad+A+et+al.+(2012
http://www.sciencedirect.com/science/article/pii/S0140673605676982##
http://www.sciencedirect.com/science/article/pii/S0140673605676982##
http://www.sciencedirect.com/science/article/pii/S0140673605676982##
http://www.sciencedirect.com/science/journal/01406736/366/9498
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim TH%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed?term=Chun KH%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim HJ%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed?term=Han SJ%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed?term=Kwak J%5BAuthor%5D&cauthor=true&cauthor_uid=22876053
http://www.ncbi.nlm.nih.gov/pubmed/22876053##
http://www.ihe.se/resource-utilisation-and-costs-associated-with-the-treatment-of-.aspx
http://www.ihe.se/resource-utilisation-and-costs-associated-with-the-treatment-of-.aspx
http://www.ihe.se/resource-utilisation-and-costs-associated-with-the-treatment-of-.aspx
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali SM%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Fareed A%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Humail SM%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Basit A%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmedani MY%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Fawwad A%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyan Z%5BAuthor%5D&cauthor=true&cauthor_uid=19046203
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetic+medicine+2008%3B+25%3A1231
http://www.ncbi.nlm.nih.gov/pubmed?term=Rezende KF%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferraz MB%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed?term=Malerbi DA%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed?term=Melo NH%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed?term=Nunes MP%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed?term=Pedrosa HC%5BAuthor%5D&cauthor=true&cauthor_uid=20121897
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetic+medicine+2010%3B+27%3A109-112
http://www.ncbi.nlm.nih.gov/pubmed?term=K%C3%A4rvestedt L%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=M%C3%A5rtensson E%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=Grill V%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=Elofsson S%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=von Wendt G%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=von Wendt G%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamsten A%5BAuthor%5D&cauthor=true&cauthor_uid=19033412
http://www.ncbi.nlm.nih.gov/pubmed/19033412

