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Abstract

Diabetes mellitus is one of the most prevalent endocrine disorders associated
with macro and micro vascular complications. Lower limb complications as-
sociated with diabetes including Diabetic Foot Ulcers (DFU) are a major pub-
lic health issue worldwide. Novel Coronavirus (COVID-19) is a strain of co-
ronavirus which causes illness in animals and humans. COVID-19 has signif-
icantly affected people with chronic medical conditions such as diabetes,
hypertension, cardiovascular disease and cancer with severe illness and worse
outcomes as well as disruption of their routine medical care provision. We
presented a case-study of 59-year-old patient with diabetes and hypertension,
with an unexpected DFU complication that resulted in big toe amputation.
Therefore it is vital for us as health care professional to find innovative ways
to ensure the continuity of medical care/service provision along with the fight
of COVID-19.
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1. Background

Diabetes mellitus is one of the most prevalent endocrine disorders associated
with macro and micro vascular complications. According to IDF (International
Diabetes Federation) 2017 estimates, currently 463 million people worldwide
have diabetes and 55 million people with diabetes are living in the MENA re-
gion, and are estimated to increase to 108 million by 2045. Currently 6.94%
people have diabetes in Pakistan and it is estimated to rise to 8.45% by the year

2045 [1]. Prevalence of diabetes mellitus is increasing worldwide, especially in

DOI: 10.4236/jdm.2021.114013 Nov. 8, 2021

171 Journal of Diabetes Mellitus


https://www.scirp.org/journal/jdm
https://doi.org/10.4236/jdm.2021.114013
https://www.scirp.org/
https://doi.org/10.4236/jdm.2021.114013
http://creativecommons.org/licenses/by/4.0/

A. Hasan et al.

young and over-weight people in developing countries [2] [3]. According to
World Health Organization (WHO), 150 million people are affected with type 2
diabetes mellitus and it will be doubled in the near future by 2025 [4]. The lead-
ing causes of hospitalization in patient with diabetes include infection, foot ul-
ceration, and gangrene of foot amputation along with hypoglycemia and hyper-
glycemia emergencies [5].

Lower limb complications associated with diabetes including Diabetic Foot
Ulcers (DFU) are a major public health issue worldwide [6] [7]. The IDF esti-
mates that every 30 seconds, at least one limb is lost due to DFU in the world [1].
Patients with diabetes have 25% lifetime risk of developing DFU, with associated
increased morbidity, mortality and poor quality of life [2] [8] [9] [10].

Diabetic foot ulcers contribute to high morbidity associated with low quality
of life due to inability to perform normal daily activities due to loss of mobility
and pain and economic burden due to loss of work [11]. Several factors contri-
bute to the development and poor healing of foot ulcer in patients with diabetes,
such as peripheral arterial disease, neuropathy, repeated trauma, pressure over-
load and foot pathologies such callosities and poor glycemic control [12]. Major-
ity of the foot ulcers often lead to infection related necrosis, which in many cases
results in the removal of skin of foot or lower-limb amputation [12]. Such radi-
cal complications associated with diabetes are more common in deviling coun-
tries due to lack of disease understanding or awareness, various socio-cultural
practices like working or walking bear-feet, longer duration of disease, and poor
glycemic control both due to lack of baseline disease knowledge as well as po-
verty and inability to afford medications regularly for life time.

As compared to normal population lower-limb amputations are 10 - 30 times
more common in patients with diabetes [13]. Foot ulcer prevalence can be re-
duced drastically by improving patients understating of their disease, continuous
blood glucose monitoring and regular low-cost health care provision with treat-
ment supply, with regular feet checks. Various measures such as infection con-
trol, reconstruction of blood supply, reducing pressure on the affected limb and
improvement of ulcer repair with surgical treatment can reduce foot ulcer up to
80% [14].

Non-communicable diseases (NCDs) kill 41 million people every year. Around 15
million adults (30 - 69 years old) die every year from NCDs, and majority 85% of
such mortality is in Low-income and middle-income countries of the world.
NCDs services has been adversely affected and significantly disrupted due to
Novel Coronavirus (COVID-19) pandemic [15]. Novel Coronavirus is a strain of
coronavirus which cause illness in animals and humans. In humans, they cause
respiratory infections ranging from minor cold and flu like symptoms to severe
pneumonia. It was broken out in a cluster of people with pneumonia symptoms
in Wuhan city, Hubei province of China.

The main objective of this case report was to

1) Highlight the negative effect of COVID-19 pandemic on people lives with

chronic diseases and lifelong consequences with a preventable and curable disa-
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bility.
2) An unexpected event in the course of treating a patient with diabetes, due
to COVID-19 disrupted services.

2. Clinical Case

A 59-year-old married male, with six children, diagnosed with type-2 diabetes
mellitus (DM2) for 28 years, attended AIMS Sugar Hospital, Peshawar, in Pakis-
tan with an oozing left foot wound on 16" June 2020. He was regularly attending
the outpatient department (OPD) of our hospital, every three to four months for
his diabetes and hypertension prescription and routine blood tests since July
2019. In November 2019, he had a foot ulcer which was treated and it healed
completely after a few weeks. His medication includes OHA (Oral Hypoglycemic
Agents, Glucophage), Insulin Humalog injection, Losartan 50 mg, Losartan 50
mg and Aspirin 75 mg daily. He is driving a Reksha for living (driver, as a pro-
fession). The patient lives 60 kilometers away from our facility, so visiting our
Hospital is a difficult task.

In April 2020, he developed a left hallux injury with an open skin wound and
was taking care of it himself for the first few weeks. Our facility was closed due
to COVID-19 pandemic lockdown so he did not visit us. However, he tried to go
to a local health care facility and due to the COVID-19 pandemic, only emer-
gency services were available and he was sent back home with a skin dressing
and medication but no follow-up was conducted. On the 30" of May, he had de-
veloped gangrene of the left hallux and had no choice but to undergo a left hal-
lux amputation. He visited us on the 16™ of June with an infected surgical wound
on left foot (Figure 1(a)). Complex skin dressing and a change of antibiotics
were given along with blood tests. His HbAlc was high (9.9%) and his random
blood glucose levels were 188 mg/dl. He was advised to visit AIMS Sugar Hos-
pital weekly for skin dressing and his insulin dose was also altered. On the 20™ of
July, his wound had completely healed (Figure 1(b)) and his HbAlc was im-
proved to 6.9%.

(a) (b)

Figure 1. (a) Infected Left hallux upon initial visit to Hospital (16th of June, 2020). (b)
Healed Left hallux (20th of July, 2020).
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3. Discussion

DFU and foot complications are completely preventable, and the frequency of
lower limb amputations can be lowered by 49% - 87% by preventing the devel-
opment of DFU and early detection with appropriate management [16]. The
prevalence of DFU can be reduced by 44% - 85% with early detection and ap-
propriate treatment [17] [18]. Risk factors associated with DFU and death in-
clude increasing age, male gender, peripheral vascular disease, peripheral neu-
ropathy, and renal disease [19]. Other less obvious risk factors include male
gender, recurrent foot infections, ulcers, abscesses, osteomyelitis, and retinopa-
thy associated with diabetes [16]. Chaturvedi et al [20] also suggested that ele-
vated levels of blood glucose and triglyceride and the presence of retinopathy are
the key risk factors for amputation.

Research studies have reported high incidence of foot amputation in male
gender [16] [21] and [22]. Bhawna et al (2019) have shown that DFU is asso-
ciated with longer duration of disease, oral anti-diabetic therapy, smoking, hyperli-
pidemia, hypertension, and history of ischemic heart disease (IHD), cerebrovas-
cular stroke, peripheral ischemia, and diabetic nephropathy, and retinopathy in
Pakistan [16]. However, Hippisley-Cox and Coupland (2016), reported that
metformin therapy in patients with diabetes was associated with 30% of amputa-
tion as compared to 64% of lower extremity amputations in patients who were in
insulin therapy [23]. Smoking, high cholesterol and high blood pressure were
shown to be associated with diabetic foot amputation and it was shown that
smoking cessation can serve as a protective measure against diabetic foot ampu-
tation [24] [25] [26] [27]. These factors lead to atherosclerosis promotion, which
leads to peripheral ischemia and poor healing. Patients with diabetes are at a
high risk of atherosclerotic peripheral vascular disease. Furthermore, Calle-Pascual
(2001) reported that limb ischemia and peripheral vascular disease has been as-
sociated with amputation in patients with diabetic foot lesions [28]. Peripheral
vascular disease or ischemia is associated with diabetes nephropathy and ampu-
tation in patients with diabetes. Margolis et al. (2008) reported that the risk of
foot amputation increases in patients with both diabetes and chronic kidney
disease (CKD, by 2 to 6 times, as compared to patients who have only diabetes
[29]. Such an increase is related to high creatinine levels in CKD patients.

Diabetic foot lesions are responsible for health and socioeconomic issues, with
adverse effects on the quality of life, and a serious economic burden on health-
care system. Foot amputations incidence can be reduced with early recognition
of high-risk patients, optimum control of patient risk factors, and a multidiscip-
linary approach toward the management of foot-related lesions in patients with
diabetes.

4. Conclusions

The incidence of foot amputation in patients with diabetes is high. Crucial risk

factors include male gender, smoking, hyperlipidemia, hypertension, cardiac
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history, and the coexistence of diabetic nephropathy and retinopathy. Lower
limb amputation in diabetes is a preventable complication. It needs individual
patient care, early recognition of risk factors, and a multidisciplinary approach
to manage diabetic foot lesions. Identifying risk factors will help in providing
high-risk patients with the right care for early wound healing and for preventing
any worse outcome.

Our “Diabetes circle of care” model at the community level is designed to
provide cost-effective care to under privileged people with diabetes. This service
allows patients to receive all diabetes related checks (Diet, eye, feet, dental and
gum) under one roof, including feet exam for every new patient and repeat exam
every 6 months for all registered patients. Patients at risk of developing DFU can
easily be identified by clinical foot examination during their follow-up [30]. Ear-
ly screening of high-risk patients is crucial to prevent development of foot ulcers
and its associated morbidity.

People with chronic medical conditions such as diabetes, hypertension, car-
diovascular disease and cancer are at higher risk of severe COVID-19 related ill-
ness and death. On the other hand, people with NCDs were more adversely af-
fected due to the disruption of medical care provision such as medicine collec-
tion, laboratory tests and unexpected complications and care during this pan-
demic. Therefore, it is crucial for health care providers to find innovative ways to
ensure the continuity of medical care and service along with the fight against
COVID-19.

e We have started a telehealth service at AIMS Sugar Hospital to reduce such
lifelong consequences of delayed medical care. Furthermore, we have em-
ployed a foot care coordinator to establish pathways and standard protocols
for our diabetes patients with DFU to improve patient-nurse communica-
tion.

e We have also produced an educational leaflet in the local language (Urdu)
which guides patients on foot care and increases awareness of foot complica-
tions.

e We hope that these steps taken can help to improve the well-being of our
patients, and that other healthcare providers can learn from our expe-

rience.
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