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INTRODUCTION

Diabetes is a complex, chronic illness requiring continuous medical care with multi-factorial risk-
reduction strategies beyond glycemic control. Ongoing patient self-management education and support are
critical to preventing acute complications and reducing the risk of long-term complications(1). Diabetes is a
global health concern with a prevalence of 5-11% in different countries. Diabetic foot ulcer (DFU) is one of the
major complications of diabetes which affects 10%-25% of patients (2). The loss of a limb or foot is one of the
most feared complications of diabetes and yet foot problems remain the commonest reason for diabetic
patients to be hospitalized. Diabetic foot ulcers are common and estimated to affect 15% of all diabetic
individuals during their lifetime (3). In developed countries, one in every six people with diabetes will have an
ulcer during their lifetime. The risk is even higher in developing countries (4) . It is estimated that
approximately 45,000 lower limbs are amputated every year in India and the vast majority of these are
probably preventable (5).

Despite considerable advances made over the last 25years, diabetic foot ulcers (DFUs) continue to
present a very considerable health care burden done that is widely unappreciated. The cost to health care
services is also enormous. The estimated global cost of diabetes in 2015 was $1.3 trillion (6), and it has been
reported that up to one-third of diabetes expenditure is on lower-limb-related problems in the U.S. Iversen et
al (7) have also shown that the occurrence of a DFU was an independent predictor of mortality even at 10
years (8).

Diabetic foot and procalcitonin

Diabetic foot ulcers are frequently infected. Such ulcers take longer to heal and are more likely to
lead to amputation compared to non-infected ulcers. Therefore, determining the presence of infection
occupies an important place in diabetic foot management. Since DFI can progress rapidly and cause extremity
loss it must be identifi ed at an early stage and treated without delay(9). Diagnosis of diabetic foot ulcer
infection continues to rely on symptoms, principally pain, and signs, including erythema, warmth, oedema and
discharge. However, pain may be absent due to concomitant neuropathy and signs may be attenuated by
vasculopathy [10]. Failure to treat mild infection with antibiotics risks progression to severe infection and
amputation. Conversely, unnecessary over-prescription of antibiotics exposes the person to the risk of adverse
effects, increases the risk of subsequent infection with resistant organisms, and contributes to increasing
antimicrobial resistance in society, one of the highest current public health priorities [11].

In recent studies procalcitonin (PCT), a 116-amino acid peptide, has been proposed as a useful marker
of bacterial infection. Procalcitonin (PCT) is the protein precursor of calcitonin, synthesized and released by C-
cells in the thyroid gland. It is suggested that PCT production after inflammation is performed by the liver and
peripheral blood mononuclear cells and is modulated by lipopolysaccharides and sepsis related cytokines (9,
12).

Inflammatory markers and diabetic foot

Calprotectin is a marker of neutrophilic inflammation and therefore may be useful as a marker of
infection. It is currently largely used as a marker of inflammatory bowel disease through testing faecal
samples, is available as a dipstick test, and is resistant to protease degradation (13). This makes it a candidate
to directly assess wound exudate, whose relatively high protease levels prevent the use of several other
candidate inflammatory biomarkers (14).

Interleukin-6 (IL-6) is one of the pro-inflammatory cytokines that can be detected in serum in the
early stages of infection. It plays a critical role, especially in the induction of CRP and fibrinogen synthesis in
the liver during the course of bacterial infection. Therefore, it was suggested that this cytokine could increase
earlier than CRP during bacterial infection and that it could enable an earlier diagnosis (15, 16).

Nematollah Jonaidi Jafari et al suggested that procalcitonin can be a diagnostic marker in combination
with other markers like ESR and CRP to distinguish infected from non-infected foot ulcers, when clinical
manifestations are un specific. Additional research is needed before the routine usage of PCT to better define
the role of PCT in IDFU (20).
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Suzan Tabur et al showed that serum calprotectin levels were increased in diabetic peripheral
neuropathy. It may have a role in the pathogenesis of the disease. But there are no studies showing the role of
serum calprotectin in detecting the role in infected diabetic foot ulcer and its severity (21).

Ammal AW et al showed that IL-6 levels were significantly higher in the serum of the patients with
diabetic foot ulcers as compared with diabetic subjects with no foot ulcers. The study also revealed that the
excessive presence of IL-6 might play a role in diabetic foot ulcer pathogenesis and development (22).

There is a limited number of studies evaluating the role of serum IL-6 and serum calprotectin levels in
diabetic ulcers

Future Perspectives

There are very few studies about the biochemical markers predicting the infection and the severity of
the diabetic foot ulcer which has been the economic burden and one of the leading cause for mortality and
morbidity amongst the diabetics. Not being able to diagnose the infections at the early stage without a set of
indicators for early detection, lead to amputations of the limb which handicaps the patient physically and also
mentally.

Considering this, the present review deals with the role of markers which can help in the early detection of
diabetic foot ulcer.Further research needs to be done to explain the role of calprotectin, interleukin-6, and
procalcitonin in detection and assessment of diabetic foot infection and its severity.

Significance of proposed study

The role of the markers in early detection of the infection in a diabetic foot ulcer and its severity, if
established can help in treating the patients in the early stage and can lessen the burden of unnecessary
antibiotics and prevent the amputations of limbs in these patients and hence reduce the morbidity and
psychosocial burden in the community.

The mode of treatment can be designed if these markers help in assessing the severity of the
infection in the diabetic foot ulcer and take appropriate measures towards the betterment of the patient and
patient care.
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