

[image: Sequelae of Hospitalization for Diabetic Foot Ulcers at LASUTH Ikeja Lagos: A Prospective Observational Study]
Sequelae of Hospitalization for Diabetic Foot Ulcers at LASUTH Ikeja Lagos: A Prospective Observational Study





ORIGINAL RESEARCH

published: 18 August 2022

doi: 10.3389/fcdhc.2022.889264

[image: image2]


Sequelae of Hospitalization for Diabetic Foot Ulcers at LASUTH Ikeja Lagos: A Prospective Observational Study


Olufunmilayo Olubusola Adeleye 1*, Adetutu Oluwatosin Williams 1, Akin Olusola Dada 1, Ejiofor T. Ugwu 2, Anthonia Okeoghene Ogbera 1 and Olujimi Olanrewaju Sodipo 1


1 Department of Medicine, Lagos State University Teaching Hospital, Ikeja, Nigeria, 2 Department of Medicine, Enugu State University of Science and Technology, Enugu, Nigeria




Edited by:
 
Federica Fogacci, University of Bologna, Italy

Reviewed by:
 
Mario Luca Morieri, University of Padua, Italy

Michael Edwin Edmonds, King’s College Hospital NHS Foundation Trust, United Kingdom

*Correspondence:
 Olufunmilayo Olubusola Adeleye
 funmiadeleye2004@yahoo.com

Specialty section: 
 This article was submitted to Diabetes Cardiovascular Complications, a section of the journal Frontiers in Clinical Diabetes and Healthcare


Received: 04 March 2022

Accepted: 23 June 2022

Published: 18 August 2022

Citation:
Adeleye OO, Williams AO, Dada AO, Ugwu ET, Ogbera AO and Sodipo OO (2022) Sequelae of Hospitalization for Diabetic Foot Ulcers at LASUTH Ikeja Lagos: A Prospective Observational Study. Front. Clin. Diabetes Healthc. 3:889264. doi: 10.3389/fcdhc.2022.889264




Abstract

Diabetic foot ulcers (DFUs) remain important sequelae of diabetes (DM) which cause debilitating effects on the sufferer. The evolution of some aspects of epidemiology and the current clinical impact of DFUs was examined.



Methods

A single-center prospective observational study. Study subjects were consecutively recruited.



Results

Total medical admissions during the study period were 2288, 350 were DM related, out of these 112 were admitted for DFU. 32% of total DM admissions were for DFU. The mean age of the study subjects is 58 ± 11.0 range is from 35 years to 87 years. Males were slightly predominant (51.8%). Most of them were actively employed (92%), and the majority were in the 55 to 64 years age category. Most of them had not been diabetic for longer than 8 years (61%). The mean duration of DM is 8.32±7.27 years. The mean duration of ulcer at presentation was 72.0±138.13 days. The majority of the patients (80.3%) presented with severe (grades 3 to 5) ulcers, Wagner grade four was the most predominant. Regarding clinical outcome, 24 (24.7%) had an amputation, 3 of which were minor. The factor that was associated with amputation was concomitant heart failure – OR 6.00 CI 0.589-61.07, 0.498-4.856. Death occurred in 16 (18.4%). The factors associated with mortality were severe anemia OR 2.00 CI 0.65 – 6.113, severe renal impairment requiring dialysis OR 3.93 CI 0.232-66.5, concomitant stroke OR 8.42 CI 0.71-99.6, and peripheral arterial disease- OR 18.33 CI 2.27 -147 p-value- 0.006.



Conclusion

The hallmark of DFU in this report is late presentation, it accounted for a significant proportion of the total medical admissions, although the case fatality of DFU reduced from previous reports from the center, mortality, and amputation rates are still unacceptably high. Concomittant heart failure was a factor of amputation. Mortality was associated with severe anemia, renal impairment and peripheral arterial disease.
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Introduction

Diabetic foot ulcers (DFUs) are common and potentially debilitating complications suffered by diabetic patients. The global prevalence of DFUs was recently estimated to be 6.3% (1). There is a significant burden imposed by DFUs on those affected and health systems globally (2). DFUs account for one of the most frequent causes of hospitalization in diabetic(DM) patients (3). Majority of these DFU admissions are due to neuropathy, peripheral vascular disease (PVD) and infections (4). Outcomes of DFUs are complex and not only influenced by comorbidities but also by the presence of diabetes-related chronic complications affecting other organs (5, 6). The most significant outcome of DFU apart from the death of the affected patient is amputation with its attendant long-term morbidity and predisposition to mortality. The outcome of foot ulcers also varies depending on the parameters considered as well as the health systems involved, for instance in Thailand, major amputations were performed in only 4.2% and 1.1% of mortality recorded for cases admitted for DFU (7). In Africa, DFUs result in infections, foot gangrene, prolonged hospitalization, and ultimately amputation or death (8). In a meta-analysis by Rigato et al (9), the overall prevalence of foot ulcers in Africa was 13% and was noted to have increased over time. In 2001, 15% of patients across Africa hospitalized for DFU had a major amputation and the overall mortality was 14% (9). Similarly in Nigeria, the outcome of hospitalization for DFU from a recent multicenter evaluation reported overall mortality of 21% and amputation of 35.4% (10, 11). It is important to report regional figures of DFU-related outcomes in a bid to not only audit clinical care provision, but also influence the equitable allocation of health financial and manpower resource. An earlier report from the current study center by Ogbera in 2007 observed that DFUs and hyperglycemic emergencies were common causes of death among hospitalized diabetic patients, the case fatality rate of DFUs was 28% (12). This study aims to identify the current status of outcomes of patients hospitalized for DFUs, document factors associated with amputation and mortality, and detect any changes in statistics related to DFUs compared with the earlier reports from the center.



Methods

This is a cross-sectional, prospective observational study. The study was conducted at the Lagos State University Teaching Hospital (LASUTH). Consecutive patients hospitalized for DFUs at the medical wards, who gave verbal consent, were enrolled for 13 months. Those enrolled had type 2 DM. (only one type 1 Diabetic was admitted for DFU during the period).

Demographic, clinical, and laboratory data were recorded. Information sought included age, sex, diabetes duration, type of diabetes, visual impairment, smoking status, hospital or facility of usual care for diabetes before hospitalization(primary, secondary, tertiary, or alternative medicine) if currently employed.

Ulcer characteristics and risk factors for ulceration sought include; onset, whether traumatic or spontaneous, if walking barefoot/unshod, foot care education, history of amputation, ulcer site, Wagner grade, evidence of infection, presence of foot deformity, Neuropathy(Peripheral neuropathy was examined with Semmes Weinstein 10g monofilament or reduced vibration sense to 128hz tuning fork), and PVD.

Comorbid conditions sought include; hypertension, hyperglycemia, hypoglycemia, anemia, stroke, heart failure, shock, blood transfusion, and renal impairment with or without the requirement of renal replacement in form of hemodialysis.

Laboratory investigations documented include; glycated hemoglobin(HbA1c), white cell count, hematocrit, proteinuria, blood culture, Doppler ultrasound scan of lower limb vessels, and x-ray.

Management outcomes documented include ulcer healing and duration of same, amputation and extent of same, duration of hospitalization, whether discharged or demised during admission, and condition of ulcer after 3 months of follow-up.

Definition of study variables: Diabetic foot infections are defined according to the definition of the international working group on diabetes foot (13). Ulcers were graded with the Wagner grading of foot lesions (14). Ischemia was assessed clinically by palpation of the dorsalis pedis and posterior tibial arteries and Doppler ultrasound assessment of vascular flow. Inability to palpate the arteries or less than 50% narrowing was classified as PVD. Hypertension refers to blood pressure (BP) of 140/90mmHg and above or the use of blood pressure-lowering medications for the treatment of the same. Shock is systolic BP less than 90mmhg or diastolic BP less than 60mmhg. Anemia is hematocrit less than 40% in men and 36% in women. Hyperglycemic crisis in this study is a blood glucose level above 450mg/dl.

All study subjects were managed according to the hospital protocol in a multidisciplinary care setting.

Insulin was the only antidiabetic agent administered. The study subjects were followed up for 3 months after discharge or until death.

Data were analyzed using Statistical Package for Social Science version 23. Frequency and percentages were obtained for categorical variables. Comparison of proportions and association between categorical variables was done using chi-square and logistic regression. A p-value of less than 0.05 was considered significant.

Ethical clearance was obtained from the hospital’s research and ethics committee.



Results

A total of 2,288 patients were admitted to the medical wards during the study period. Out of these, 350 were for DM-related causes. 112 patients with DFU were hospitalized and recruited (Figure 1). DFUs formed 32% of all DM-related admissions. Out of this number 11 patients left against medical advice during treatment. Some patients had missing data due to the inability to afford some of the investigations.




Figure 1 | Pie chart showing proportion of admissions.



The mean age of the study subjects is 58 ± 11.0 ranging from 35 years to 87 years. Males were slightly predominant (51.8%). Most of them were actively employed (92%), and the majority were in the 55 to 64 years age category. Most of them had not been diabetic for longer than 8 years (61%). The mean duration of DM is 8.32 ± 7.27 years.

A majority (67%) had never received foot care education. Many of them had sought treatment from alternative practitioners and prayer houses before presenting to the hospital. The mean duration of ulcer at presentation was 72.0 ± 138.13 days. Table 1 shows the demographic pattern, ulcer characteristics, and clinical parameters.


Table 1 | Demographics, Ulcer characteristics and clinical parameters.



The majority of the patients (80.3%) presented with severe (grades 3 to 5) ulcers, Wagner grade four was the most predominant.

Neuropathy is a prominent causative factor as 78% had clinical evidence of neuropathy. PAD was observed in 54% of the subjects.

Glycemic control before hospitalization was poor as evidenced by the markedly deranged mean HbA1c of 9.9%.

Regarding clinical outcome, 24 (24.7%) had an amputation, 3 of which were minor (Figure 2). The factors that were associated with amputation were, heart failure – OR 6.00 CI 0.589-61.07, PAD OR 1.200 CI 0.445-3.239., a requirement of blood transfusion OR 1.625 CI 0.607 -4.35, and renal impairment OR1.556 CI 0.498-4.856. Although these did not reach statistical significance (Table 2). Death occurred in 16 (18.4%) during hospitalization although the actual cause of death was not elucidated in this study Figure 3. The factors associated with mortality were the requirement of transfusion OR 2.00 CI 0.65 – 6.113, requiring dialysis OR 3.93 CI 0.232-66.5, concomitant stroke OR 8.42 CI 0.71-99.6, and PAD- OR 18.33 CI 2.27 -147 with a p-value of 0.006. Presentation to the hospital in hyperglycemic crisis was not a factor in mortality (Table 3).





Figure 2 | Frequency of Amputation.








Figure 3 | Outcome of hospitalization.




Table 2 | Relationship between clinical and demographic variables and Amputation.





Table 3 | Relationship between some demographic and clinical variables and mortality.





Discussion

Diabetic foot ulcers are a complication of DM with a far-reaching global impact in terms of cost, morbidity, and mortality. The increasing prevalence of type 2 DM in Africa and Nigeria implies that DM-related complications will also be on the upward trend. This study seeks to report the evolution of the outcome of hospitalization for DFU at one of the leading referral centers in the city of Lagos in the South West of Nigeria. Lagos is the most populous city in Nigeria and the second-most populous city in Africa (15). In the report by Ogbera in 2007 (12), at the same center, DFUs accounted for the second most common cause of death in the population studied(30%) with a case fatality of 25%. DFUs accounted for 32 percent of all DM-related admissions in this study. Mortality from DFUs was 18.4% and a case fatality rate of 14% indicated an improvement in outcome, although this value is still unacceptably high. The short duration of this study poses a challenge to ascertaining reasons for the modest improvement in outcome. However, the fact that the majority of the study population presented late to the hospital makes patient-related reasons a conjecture. A possible explanation may be better availability of diagnostic facilities and enhanced synergy among the multidisciplinary team involved with the management of these patients. In addition, the earlier study was conducted when LASUTH was newly elevated from a secondary to a tertiary health facility. Furthermore, the earlier study did not elaborate on the clinical and laboratory characteristics of the DFUs study population.

In the current report, there were more males hospitalized for DFU which agrees with previous studies (9, 16–19). Males may be involved with jobs and activities that are more physical placing them at higher risk of foot ulceration.

It is noteworthy that the majority of the study subjects had been diabetic for 8 years or less. Similarly, Ekpebegh and Eregie et al (20, 21) reported findings of a relatively shorter duration of DM in those hospitalized for DFU. This observation may be due to a higher number of patients walking barefoot or unshod which places them at higher risk of the earlier development of foot complications. Furthermore, being economically disadvantaged has been shown to cause poor medication adherence with consequent poor glycemic control that will predispose to the early development of complications. In contrast to this observation, in a report from Manchester, UK, the mean duration of DM in a cohort of 194 patients studied was 15.4 ± 9.9 years (22). Similarly, the report from Thailand reported a mean duration of DM of 12.2 years among patients hospitalized for DFU (7).

Another notable observation in this study is the late presentation to the hospital by the majority of the patients. The mean duration of the ulcer at presentation was two and a half months. Late presentation is defined as an ulcer presenting to the hospital after three weeks and is reported to be the hallmark of DFUs in some studies from Africa and other resource-poor countries (23, 24). Late presentation may be attributed to ignorance of the possible sequelae of prolonged foot ulceration, poor access to healthcare, seeking alternative remedies, and poverty. The majority of the subjects in this study pay out of pocket for healthcare services.

Although the etiology of DFUs is multifactorial, the major contributory factors are neuropathy and PVD. Other previously identified associated factors include foot deformity and poor glycemic control (25). In this study 78 percent of the study subjects had clinical evidence of neuropathy and 54.5 percent had evidence of PVD.

Twenty–five out of those who remained on admission had an amputation and 3 of these were minor giving an amputation rate of 24.7%. A recent study from the Republic of Benin, a close West African Country to Nigeria reported a prevalence of amputation of 33.2% among patients hospitalized for DFU (26). Interestingly; a study from Abuja Nigeria reported a drop in the prevalence of amputation to 10% after commencement of multidisciplinary care of patients with DFU at the center (27). The factors associated with amputation in this study were, PVD, heart failure, and neuropathy. The odds of amputation in patients who had concomitant heart failure are 6 times those who did not. Other studies have reported the association of PVD and neuropathy with amputation (2). Heart failure will further worsen the peripherally reduced perfusion from PVD and reduce the chances of healing of a foot ulcer. Other reported associations with amputation include increasing age, longer duration of DM, proteinuria, and elevated creatinine levels (28–31)

Mortality recorded in this study was 18.4%. The factors associated with mortality were severe anemia requiring blood transfusion, renal impairment requiring hemodialysis, hypertension, stroke, and PVD in ascending order of impact. The hospitalized DFU patient in this study who had a concomitant stroke had 8 times the odds of death and those with PVD had 18 times the odds of death. Boyko et al. reported the increased mortality and association with PVD evidenced by lower ABPI in the patient with DFU (32).



Limitations

The major limitation of this study was its observational nature, thus data from patients who could not afford some investigations were missing. Moreover, those who left against medical advice could not be followed up implying that the mortality could have been higher than what is currently reported. Although all patients were managed as per protocol, some variability in individual clinical care received cannot be ruled out. The small sample size could also prevent the generalization of the outcome.



Conclusions

The prevalence of foot ulcers is comparable to what has been reported across Africa. It is still marked by a late presentation to the hospital. The amputation rate is still unacceptably high. Case fatality of DFU however reduced from what was reported from this center in a previous study. The reason for this improvement would need to be further elucidated and confirmed with a longitudinal study. Patients admitted for DFU with concomitant comorbidities require prompt and vigorous attention to prevent mortality. Preventative measures such as advocacy at community levels, provision of foot care education, and setting up clinics dedicated to foot care may serve to reduce the prevalence and incidence of diabetic foot ulcers.
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No 23(33.8) 45 (66.2)
Anemia
Yes 15 (38.5) 24 (61.5) 0.591 1.312 0.487 - 3.538
No 10 (32.9) 21 (67.7)
Hyerglycemic crisis
Yes 4 (25.0) 12 (75.0) 0.313 0.524 0.149 - 1.841
No 21(38.9) 33 (61.1)
Hypoglycemia
Yes 4 (25.0) 10 (71.4) 0.535 0.667 0.185 - 2.397
No 21(37.5) 35 (62.5
Stroke
Yes 1(25.0) 3(75.0) 0.649 0.583 0.057 - 5.924
No 24 (36.4) 42 (63.6)
Heart failure
Yes 3(75.0) 1(25.0) 0.130 6.000 0.589 - 61.073
No 22 (33.3) 44 (66.7)
Renal impairment
Yes 7(43.8) 9 (66.3) 0.447 1.556 0.498 - 4.856
No 18 (33.3) 36 (66.7)
Required dialysis
Yes 1(60.0) 1(60.0) 0.673 1.833 0.110 - 30.637
No 24 (35.3) 44 (64.7)
Required blood transfusion
Yes 13 (41.9 18 (58.1) 0.334 1.625 0.607 - 4.354
No 12 (30. 27 (69.2)
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Heart failure
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Required dialysis
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Frequency(Percent)

9(8.0)
31(27.7)
40 (35.7)
25 (22.3)
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