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Abstract 
Background & Aims:  A diabetic foot ulcer (DFUs) is a major health problem, which concerns 15% patients with diabetes worldwide. 

Amputation is a feared complication of diabetes. Few studies have identified factors as predictors of clinical prognosis of patients with 

DFUs, especially of Iranian patients. In this study, we assessed the prognostic factors of Iranian patients with DFUs. 

Materials and Methods: Prospective cohort hospital based study conducted in Patients with diabetic foot ulcer from June 2015 - June 

2016. Diagnosis of diabetic foot ulcer was based on WAGNER – MEGGIT criteria and patients with grade 2 and more were evaluated. 

Patients were followed up for three months in order to determine the desired outcome (recovery or amputation). Data collection was 

done by checklist design and lipid profile (Triglyceride, Cholesterol, HDL-C, LDL-C) and inflammatory biomarker (ESR and CRP 

levels) were entered to the checklist. All statistical calculations and analyses were performed by using SPSS software (version 16). P 

value of less than 0.05 was considered significant. 

Results: In total, the study included 72 patients with DFUs and 58.3% of the patients were man. Mean age of the patients was 59.19+/- 

11.94 years and mean duration of diabetes was 15.52+/- 8.62. The majority of patients (94.8%, 68 cases) had type 2 diabetes mellitus. 

70.8% had ESR>= 50, 35.9% had CRP>= 3+, 95.6% had HbA1C >=7, 58.6% had LDL>100, 95.5% had HDL<50 and 67.2% had 

TG<200. Follow up time was 3 months from hospital discharge. The overall limb amputation rate in the current study was 21.3%. 

Conclusion: Our results demonstrated that limb amputation rate is not correlated with sex, ESR, HbA1c, WBC, LDL, HDL. Significant 

univariate predictive factors for limb amputation was CRP level and Triglyceride level. (p= 0.91 and p= 0.064 respectively) 
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Introduction  

Diabetes mellitus (DM) is a public health problem 
and various studies estimated that millions people have 

this disease, of whom around 50% are unaware of their 
condition and unfortunately often diagnosed only when 
complications have already set in (1). Among the 
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diseases associated with diabetes, diabetic foot ulcers 
(DFUs) is one of the most common long-term 
complications. The data regarding the prevalence of 
DFUs varies between 2.8% and 13.7% for patients with 
diabetes (2,3). Costs related to DFUs care are greater 
than $1 billion annually and rising. it is estimated that 
approximately 15-25% of diabetic patients developed 
DFUs in the course of their disease (3,4). Diabetic foot 
ulcers negatively impact quality of life (QOL), increase 
morbidity and mortality and also incur a substantial 
economic burden for society, patients and their families 
(5). Amputation is a serious consequence of diabetes. 
Lower limb amputation is performed 10-30 times more 
frequently among diabetic than among general 
population (6). Every 30s, somewhere in the world, a 
lower limb is lost as a complication of diabetes. More 
than 80% of non-traumatic lower limb amputations are 
occurred in diabetic patients (7,8). In addition to being a 
burden on the individual patients, the DFUs is also a 
major cost factor for the health system (9). Many risk 
factors for development of foot ulcers stand out: 
peripheral vascular disease, peripheral neuropathy, prior 
ulceration, longer duration of diabetes, and smoking, 
structural deformity of foots, poor glycemic control, 
bacterial and fungal infection on the foot and failure to 
self- examine the foots (8-10). The study of the 
epidemiology of DFUs has been beset by numerous 
problems related to diagnostic tests and population 
selection. Few studies have reported the prevalence of 
diabetic foot ulcers in Iran. The aims of this study was 
to detect the prevalence and risk factors and predictive 
factors (clinical, laboratory) and the associated diabetes 
complications among patients with DFUs. 

 
Material and methods 

Prospective cohort hospital based study conducted in 
Patients with diabetic foot ulcer from June 2015 - June 
2016. The study was reviewed and approved by the 
Institutional Review Board/Research Ethics Committee 
of the Faculty of Medicine, Urmia university of medical 
sciences; Iran. Foot ulcers were graded according to the 
Wagner, s classification (Grade 0: high risk foot; Grade 
1: superficial ulcer; Grade 2: deep ulcer penetrating to 

tendon, bone, or joints; Grade 3: deep ulcers with 
abscess or osteomyelitis; Grade 4: localized gangrene; 
Grade 5: extensive gangrene requiring a major 
amputation) and patients with grade 2 and more were 
evaluated. All Patients were reviewed weekly in the first 
month and followed up for three months in order to 
determine the desired outcome (recovery or 
amputation). Amputation was defined as the complete 
loss in the transverse anatomical plane of any part of the 
lower limb. Major amputation was defined as 
amputation above the ankle joint and a minor 
amputation as below the ankle joint. Medical 
documentations of all the 72 cases of DFU were 
systematically reviewed with respect to age, sex, 
duration and type of diabetes. Data collection was done 
by checklist design and HbA1c, lipid profile 
(Triglyceride, Cholesterol, HDL-C, LDL-C) and 
inflammatory biomarker (ESR and CRP levels) were 
entered to the checklist. All statistical calculations and 
analyses were performed by using SPSS software 
(version 16). P value of less than 0.05 was considered 
significant. 

 
Results 

Mean age of patients was 59.19+-11.943 years. 
Majority of patients were in their fifth and sixth decades. 
68 (94.4%) patients had Type 2 diabetes, and 4 (5.6%) 
had Type 1. Mean duration of diabetes was 15.52+-8.42 
years. Majority of patients (95.6%) had poor control of 
diabetes, as indicated by HbA1c level (>7%). The most 
common co morbidities were hypertension (23.6%), 
followed by IHD and stroke (47.2%). Risk factors 
included smoking (19.4%), alcohol use (9.4%), obesity 
(8.5%) and hyperlipidemia (51%). Totally 61 patients 
followed for 3 months from discharge, 13 (21.3%) cases 
had amputation. Results of predictive factors for limb 
loss illustrated in table 1.  

 
Discussion 

Per year, approximately 2-6% 0f all diabetics 
develop poorly healing and frequently chronic lesions 
on the feet which are associated with a high risk of minor 
or major amputation, especially if treated inadequately 
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(9). Nowadays, the diabetic foot problems remain a 
major medical, social and economic problem in most 
countries (10). The literature lists advanced age, male 
gender, long duration of diabetes, inadequate metabolic 
control, and the presence of diabetic complications (e.g., 
nephropathy, retinopathy) or risk factors (hypertension, 
hyperlipidemia) as additional causal factors for the 
development of a DFUs (11). In western countries 
diabetes remain the major cause of non-traumatic 
amputation and patients with diabetes have a 10-15 
times greater risk of amputation than patients without 
diabetes (11,12). In our study, amputation rate was 
21.3%. In a study in Asia, DFUs also leads to high rate 
of amputation. The overall amputation rate among 
diabetic foot patients reported was 28.8% in Iran 
(2,4,8,15), 25.4% in Japan (11) and 27.2% in Singapore 
(13). Several risk factors for amputation among patients 
with diabetes have been cited in the literature including 
age (2,4,5,7), sex (male) and stroke (4,7,8), co-
morbidities such as IHD and hypertension (5,6,7), 
Peripheral Vascular Disease (PVD) (7,8,9), nephropathy 
(7,9,10), sensory neuropathy (6,8,9), duration of 
diabetes (4,7,9) and HbA1c level (4,7,9,11). Serum CRP 
level were also found to be independent risk factor for 
overall amputation in our analysis. The level of serum 
CRP had been found to rise in the patients with DFU, 
compared with patients without foot ulcers and normal 
control patients (11). Weigelt et al. (12) further revealed 
that CRP was associated with the severity of the 
ulceration and size of ulcer according to the University 
of Texas classification. Similar to our study, Volaco et 
al. (13) also found that the risk of amputation increased 
5.4 times with CRP above 8 mg/dl in patients with 
diabetic foot lesions. In our study, 30% among patients 
with amputation had WBC count >12000 that not to be 
significant in their study (p= 0.348). In study conducted 
by Yesil et al. (14) also found patients who underwent 
amputation had increased WBC count at baseline. 
Eneroth et al. (15) showed that WBC counts >12000 was 
related to increased risk for amputation. This 
discordance with our results, may be related to little 
number of patients with amputation. Type 2 diabetes 
typically exhibits mixed dyslipidemia characterized by 

elevation triglyceride and low levels of HDL-C. These 
lipid abnormalities and high serum cholesterol level 
have been proven to be risk factors of cardiovascular 
disease and have commonly been linked with worse 
outcomes (16,17). In our study the levels of LDL_C and 
HDL_C were inversely associated with amputation (p= 
0.656, p=0.367 respectively). Triglyceride level were 
found to be independent risk factor for overall 
amputation in our analysis (p= 0.064). Other study (18-
21) found both baseline serum triglyceride and 
cholesterol were related to lower extremity gangrene 
and/or amputation incidence. In reality, lower lipid 
levels were the manifestation of malnutrition in the 
patients with DFUs and rapid loss of protein and thus 
delay healing of wounds (22-24). It was shown that 
HbA1c was a significant risk factor for overall 
amputation in previous studies (25, 26) but was not an 
independent risk factor in our study (p= 0.445). Thus in 
our study HbA1c was not found to be a predictive factor 
for amputation. It is widely recognized that a 
multidisciplinary team is effective in the management of 
DFUs and results of multiple studies demonstrated that 
major amputation rates can be reduced by team work. 
(27,28) In summary, this study has shown that risk 
factors for the amputation in patients with a diagnosis of 
DFUs include elevated serum CRP level and lower lipid 
level. Following a diagnosis of DFUs more intensive 
surveillance and   multidisciplinary team care, as well as 
early referral to specialty multidisciplinary   care Centre 
may improve patients’ outcome and reduce the 
amputations. 

 
Conflict of interest 

There are no conflicts of interest. 
 
References 
 1. Wild S, Roglic G, Green A, Sicree R, King H. Global 

prevalence of diabetes: estimates for the year 2000 and 

projection for 2030. Diabetes Care 2004;27(5):1047-53. 

2. Esteghamati A, Gouya MM, Abbasi M, DelavariA, 

Alikhany S, Alaedini F, et al. Prevalence of diabetes and 

impaired fasting glucose in the adult population of Iran: 



Title of Article  Author et al 

 

21 

National survey of risk factors for Non-Communicable 

Disease of Iran. Diabetes Care 2008;31(1):96-8. 

3. Leone S, Pascale R, Vitale M, Esposito S. Epidemiology of 

diabetic foot. Infez Med 2012;20 Suppl 1 : 8-13. 

4. Abolhasani F, Mohajeri Tehrani MR, Tabatabaei Malazy O, 

Larijani B. Burden of diabetes and its complications in 

Iran in 2000. Iran J Diabet Lipid Disorders 2003;5(1):35-

48. 

5. Nather A, Bee CS, Huak CY, Chew JLL, Lin CB, Neo S, et 

al. Epidemiology of diabetic foot problems and predictive 

factors for limb loss. J Diabetes Complicat 

2008;22(2):77–82. 

6. Akinci B, Yener S, Yesil S, Yappers N, Kucukyavas Y, 

Bayraktar F. Acute phase reactants predict the risk of 

amputation in diabetic foot infection. J Am Podiatric Med 

Assoc 2011; 101(1): 1-6. 

7. Chillarón JJ, Sales MP, Flores Le-Roux JA, Castells I, 

Benaiges D, Sagarra E, et al. Atherogenic dyslipidemia in 

patients with type 1 diabetes mellitus. Med Clin (Barc) 

2013; 141(11): 465-70. 

8. Shojaiefard A, Khorgami Z, Larijani B. Independent risk 

factors for amputation in diabetic foot. Int J Diabetes Dev 

Ctries 2008; 28(2): 32-7. 

9. Zubair M, Malik A, Ahmad J. Incidence, risk factors for 

amputation among patients with diabetic foot ulcer in a 

North Indian tertiary care hospital. Foot (Edinb) 2012; 

22(1): 24-30. 

10. Callaghan BC, Feldman E, Liu J, Kerber K, Pop- Busui R, 

Moffet H, et al. Triglycerides and amputation risk in 

patients with diabetes: ten-year follow-up in the 

DISTANCE study. Diabetes Care 2011;34(3):635–40. 

11. Sun J-H, Tsai J-S, Huang C-H, Lin C-H, Yang HM, Chan 

Y-S, et al. Risk factors for lower extremity amputation in 

diabetic foot disease categorized by Wagner 

classification. Diabetes Res Clin Pract 2012;95(3):358–

63. 

12. Weigelt C, Rose B, Poschen U, Ziegler D, Friese G, Kempf 

K, el al. immune mediators in patients with acute diabetic 

foot syndrome. Diabetes Care 2009;32: 1491-6. 

13. Volaco A, Chantelau E, Richter B, Luther B. Outcome of 

critical foot ischemia in longstanding diabetic patients: a 

retrospective cohort study in a specialized tertiary care 

Centre. VASA 2004;33(1):36–41. 

14. Yesil S, Akinci B, Yener S, Bayraktar F, Karabay O, 

Havitcioglu H, et al. Predictors of amputation in diabetics 

with foot ulcer: single center experience in a large Turkish 

cohort. Hormones (Athens) 2009; 8(4): 286-95.  

15. Eneroth M, Apelqvisit J, Stenstrom A. Clinical 

characteristics and outcome in 233 diabetic patients with 

deep foot infections. Foot Ankle Int 1997; 18:716-22. 

16.  Leung HB, Ho YC, Carnett J, Lam PKW, Wong WC. 

Diabetic foot ulcers in the Hong Kong Chinese 

population: Retrospective study. Hong Kong Med J 2001; 

7: 350-5. 

17. Miyajima S, Shirai A, Yamamoto SH, Okada N, 

Matsushita T. Risk factors for major limb amputations in 

diabetic foot gangrene patients. Diabetes Res Clin 

Practice 2006; 71: 272-9. 

18. Tseng C-H. Prevalence of lower-extremity amputation 

among patients with diabetes mellitus: is height a factor? 

CMAJ 2006;174(3):319–23. 

19. Resnick HE, Carter EA, Sosenko JM, Henly SJ, Fabsitz 

RR, Ness FK, et al. Incidence of lower extremity 

amputation in American Indians: The Strong Heart Study. 

Diabetes Care 2004;27(8):1885–91. 

20. Lipsky BA, Sheehan P, Armstrong DG, Tice AD, Polis 

AB, Abramson MA. Clinical predictors of treatment 

failure for diabetic foot infections: data from a 

prospective trial. Int Wound J 2007;4(1):30–8. 

21. Mashaiekhy M, Larigany B, Mohajery MR, Rambod K. 

Survey on amputation rate in patient with Diabetic foot in 

Shariaty hospital 2002-2011. J Iran Lipid Diabetes 2013; 

12(6): 543-54. 

22. Imran S, Ali R, Mahboob G. Frequency of lower extremity 

amputation in diabetics with reference to glycemic 

control and Wagner S grades. J College Physicians 

Surgeons–Pakistan 2006; 16 (2), 124–7. 

23. Fei YF, Wang C, Chen DW, Li YH, Lin S, Liu GJ, Ran 

XW. Incidence and risk factors of amputation among 

inpatients with diabetic foot. Zhonghua Yi Xue Za Zhi 

2012 26;92(24): 1686-9. 

24. Hennis AJM, Fraser HS, Jonnalagadda R, Fuller J, 

Chaturvedi N. Explanations for the high risk of diabetes-

related amputation in a Caribbean population of black 

African descent and potential for prevention. Diabetes 

Care 2004;27(11): 2636– 41. 



Title of Article  Author et al 

 

22 

25. Aziz Nather, Chionh Siok Bee, Chan Yiong Huak, Jocelyn 

L.L. Chew, Clarabelle B. Lin, Shuhui Neo, el al. 

Epidemiology of diabetic foot problems and predictive 

factors for limb loss. J Diabetes its Complications 22 

(2008); 77-82. 

26. Stephan Pscherer, Franz-Werner Dippel, Silke Lauterbach, 

Karel Kostev. Amputation rate and risk factors in type 2 

patients with diabetic foot syndrome under real-life 

conditions in Germany. Primary care diabetes 6(2012) 

241-6. 

27. Aksoy DY, Gurlek A, Cetinkaya Y, Oznur A, Yazici M, 

Ozgur F, et al. Change in the amputation profile in 

diabetic foot in a tertiary reference center: efficacy of 

team working. Exp Clin Endocrinol Diabetes 2004 Oct; 

112(9): 526-30. 

28. Yesil S, Akinci B, Bayraktar F, Havitcioglu H, Karabay O, 

Yaper N, el al. Reduction of major amputations after 

starting a multidisciplinary diabetic foot care team: single 

Centre experience from Turkey. Exp Clin Endocrinol 

Diabetes 2009; 117(7): 345-9. 

  


