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Abstract  

Burn injury is the second leading cause of injury in Indonesia. Patients with burn injury may 
develop zinc deficiency due to loss of exudate and decreased carrier proteins, leading to 
impaired glucose regulation and inadequate wound healing. Jayawardena et al. showed 
that zinc supplementation can help regulate blood glucose in patients with diabetes 
mellitus. This case aims to see the effect of zinc supplementation on fasting blood glucose 
control in burn injury patients with type 2 diabetes mellitus. A 47-year-old Male with 
diabetes mellitus and a history of COVID-19 presented with 34% second to third-degree 
burn injury. The patient was given short-acting insulin 6 IU thrice a day and long-acting 
insulin 10 IU once a day. Nutrition was increased gradually until it reached 30 kcal/kgBW 
with protein 1,2 g/kgBW on the 28th day of hospitalization, referring to a diabetes-specific 
formula, 6x300 kcal. The patient also received zinc sulfate supplementation, 40 mg per 
day. The patient’s daily zinc intake was 47 mg/dL, and it was analyzed using Nutrisurvey. 
Fasting blood glucose in the first 28 days was not well-regulated (92-348 mg/dL). After 28 
days of zinc supplementation, the patient's fasting blood glucose was stable. (140-180 
mg/dL). Uncontrolled blood glucose leads to bacteremia, decreased skin graft takes, and 
increased mortality. Zinc deficiency can cause greater insulin resistance that can lead to 
hyperglycemia. Fasting blood glucose was stable after 28 days of zinc supplementation, 
similar to the previous study. Supplementation can help to regulate fasting blood glucose 
in burn patients with diabetes mellitus. 
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Introduction 

Burn injury is the second leading cause of injury in Indonesia1. Patients with burn 

injury may develop zinc deficiency due to loss of exudate, increased urine excretion, and 

decreased carrier proteins, leading to impaired glucose regulation.2 Comorbidities such 

as diabetes mellitus, especially inadequate blood glucose regulation, can lead to 

inadequate wound healing. Zinc is an essential trace element needed for enzymatic 

processes in the body that plays a vital role in protein synthesis, immune function, DNA 

replication, and wound healing. Zinc also helps in regulating blood glucose.3 

Uncontrolled glycaemic levels can worsen the condition of burn wounds. Jayawardena 

et al.3 showed that zinc supplementation can help regulate blood glucose in patients 

with diabetes mellitus. 

 

Case Report 

A 47-year-old Male with diabetes mellitus and a history of COVID-19 presented 

with 34% second to third-degree burn injury. The patient’s nutritional status is clinically 

moderate malnutrition, considering weight loss of 5 kg in 3 weeks and muscle wasting. 

The patient denied any history of diabetes mellitus nor consuming any diabetic 

medicine prior to admission. During the hospitalization, the patient’s blood glucose was 

not well-regulated, with HbA1C of 6.3%. The patient is diagnosed with type 2 diabetes 

mellitus. The patient got 6 IU of short-acting insulin thrice a day with a correctional dose 

and long-acting insulin 10 IU once a day. 

During hospitalization, the nutrition was given via NGT. The nutrition was 

gradually increased until it reached 30 kcal/kgBW with protein 1,2 g/kgBW on the 28th 

day of hospitalization, referring to a diabetes-specific formula, 6x300 kcal. The patient 

was given micronutrients: vitamin B complex three times a day, vitamin C 250 mg twice 

a day, folic acid 1 mg once a day, and zinc 20 mg twice a day. The patient’s daily blood 

glucose levels were strictly monitored. Based on the result of monitoring blood glucose 

levels, there was an increase in fasting blood glucose levels, especially on admission day-

13, 14, and 24. On these days, the patient underwent excisional debridement, wound 

dressing, and split thickness skin graft, respectively. It is shown that fasting blood 

glucose in the first 28 days was not well-regulated (92-348 mg/dL). After 28 days of zinc 

supplementation, fasting blood glucose was stable between 140-180 mg/dL. The 

coefficient of glucose variance in the first 28 days was 38%. Meanwhile, the coefficient 

of glucose variance after the 28 days until the patient was discharged was 7%. 
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Figure 1. Daily Energy Intake and Total Daily Zinc Intake  

 

 

Figure 2. Daily Energy of Protein, Fat, and Carbohydrate  
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Figure 2. Fasting Blood Glucose  

Discussion 

Zinc has an important role in blood glucose regulation. Pancreatic β-cells have a 

higher zinc concentration than other cells. The structure of insulin is a hexamer with six 

molecules of insulin and two zinc molecules. Zinc-deficient mice have lower numbers of 

insulin granules in pancreatic β-cells, which can lead to greater exposure to oxidative stress 

and can cause cellular damage.4 Zinc plays an essential role in the secretion of insulin. Zinc 

also regulates the glucose transporter GLUT4 translocation and glucose utilization. 

Zinc supplementation has beneficial effects in regulating blood glucose and 

reducing the concentration of 2-hour postprandial glucose, fasting blood glucose, and 

HOMA-IR.5 Oh et al.,6 showed that zinc supplementation could increase insulin serum 

and C-peptide. This study also showed changes in fasting blood glucose in patients given 

zinc supplementation. A similar result was shown in a study from Jayawardena3, in 

which zinc supplementation could reduce fasting blood glucose and HbA1C in patients 

with diabetes mellitus. Animal studies showed that zinc deficiency could cause greater 

insulin resistance in burn patients, leading to hyperglycemia.7 

The coefficient of glucose variance is a parameter that can be used in predicting 

the mortality of critically ill patients with hyperglycemia. A higher coefficient of glucose 

variance can lead to an increasing mortality rate. Multivariate analysis from Lanspa8 

shows the coefficient of variation was still associated with mortality (OR 1.23 for every 

10% increase, 95% CI = 1.16, 1.31, p <0,001). A study from Fong9, also showed that the 

coefficient of glucose variation is associated with mortality, especially in patients 

without a history of diabetes mellitus. 
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In this case, fasting blood glucose was stable after 28 days of zinc 

supplementation at a daily intake of 47 mg/day, which was similar to a previous study 

from Jayawardena et al.3 Zinc supplementation can help regulate fasting blood glucose 

in burn patients with diabetes mellitus and lowering coefficient of glucose variance. 
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