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Abstract: Diabetes Mellitus Type 2 in COVID-19 patients accompanied by acute limb injury makes the
treatment more complex. The aim of this case r8rt is to describe the best treatment strategy for patients with
diabetes mellitus type 2 with acute 1§Fb ischemia. We present two cases of patients who tested positive for COVID-
19 by nasopharyngeal swab with a history of diabetes mellitus type 2, with clinical signs of acute limb ischemia.
Occlusion sites of the arteries were confirmed by CT angiography in the first case, and by Doppler vascular
ultrasound in the second case. Nonetheless, despite the revascularization, fine blood sugar control, and controlled
COVID-19 management, amputation had to be performed since the previous attempts at treatment produced
unsatisfactory results. An improvement of clinical condition after amputation was reported. Diabetes mellitus type 2
accompanied with acute limb ischemia and COVID-19 is a complex case that needs good hyperglycemic control
management, comprehensive COVID-19 treatment. and immediate treatment for acute limb ischemia.
Revascularization strategy appears to be insufficient, and all clinical and laboratory aspects showed promising
improvement following the amputation.
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1. Introduction

Diabetes mellitus type 2 (DMT2) is one of the
highest comorbidities found in COVID-19 patients.
People with diabetes mellitus e 2 (DMT2) are two
to four times more prone to severe acute respiratory
syndrome - coronavirus type 2 (SARS CoV-2) and
have twice the mortality rate than non-DMT2 patients
when infected by the virus. This could be the reason for
the high @morbidity of DMT2 found in COVID-19
patients [1, 2].

Acute limb ischemia (ALI) is an acute complication
of peripheral arterial disease (PAD) which can occur
within two weeks after decreased perfusion in the
lower limbs, and amputation risk is often inevitable.
Acute limb ischemia is a critical condition with high
mortality and morbidity events. Peripheral arterial
disease in a patient with DMT?2 has four times the risk
of becoming critical limb ischemia (CLI) than in non-
DMT?2 patients. Poor glycemic control will further
exacerbate the ALI and could lead to amputation [3].

Hypercoagulopathy causing thrombosis occurred in
COVID-19 patients. A clinical implication of this
condition is that the high rates of thrombotic events
may increase the incidence of ALI COVID-19 with
ALI could lead to sepsis and multiple organ failure,
which results in higher mortality events. Diabetes
mellitus type 2 with ALI and COVID-19 is a
complicated case and requires comprehensive
treatment. So far, there is little knowledge about the

optimal management of this case. as DMT2
accompanied with COVID-19  has  distinct
clinicopathological features from other systemic

coagulopathies associated with severe infection [3, 4].
An effective management strategy for this case, based
on several case reports and studies, are still unclear.
Our case report will discuss the best treatment
approach for DMT?2 patients with ALI and COVID-19.

2. Clinical Case 1

A 55-year-old woman with a medical history of type
2 diabetes mellitus presented to the emergency room
(ER) of Dr. Soetomo Hospital on July 18th, 2020. She
complained of occasional pain and coldness in her right
foot, and that the toes on that foot had turned black.
They appeared with erythema that had extended to the
proximal toes in the past 3 days. One week before she
came to the ER, she only felt numbness and a tingling
sensation in the foot along with fever, cough, and
dyspnea. She felt pain and cramps while walking, but
the pain was relieved with rest. She did not complain of
nausea and vomiting, diarrhea, or anosmia. She took

paracetamol three times daily for three days to relieve
the pain in the right foot (Fig. 1).

Her blood pressure (BP) was 100/75 mmHg, pulse
(P) was 105/minute, respiration rate (RR) was
24/minute, O2 saturation (Sa02) was 92% free air, 95%
with a non-rebreathing mask 10 1pm, and temperature
(T) was 36.7°C. The pulse of the right a. femoralis was
palpable bilaterally, unpalpable in the right a. poplitea,
a. tibialis posterior, and a. dorsalis pedis, and capillary
refill time (CRT) was less than 2 seconds, ankle-
brachial index was 0.9, SaO2 in the right toes was
undetected, and Sa0?2 in the left toes was 97%.

A laboratory examination in the ER showed
hemoglobin (Hb) was 14.3 g/dl, hematocrit was 42.5%,
white blood count was 19.28 x 10° /uL, platelets were
318.000/uL. Neutrophil (Neu) was 88.1%, lymphocyte
(Lymp) was 6.1% (Neutrophil-Lymphocyte Ratio/NLR
14.42). Albumin was 2.85 mg/dl, SGOT 122 U/L
SGPT 136 U/L Blood Glucose (BG) was 371 mg/dl,
HbAlc was 10.2%, APPT was 20.6 seconds, PPT was
10.6 seconds, and INR was 2.47. D-dimer was 10.650
mcg/L, LDH was 658 U/L. Fibrinogen was 727.2
mg/dl. The blood gas analysis (BGA) result showed pH
was 7.46, pCO: was 24 mmHg, pO: was 51 mmHg,
HCO:s was 17.1 mmol/L, BE was -6.7, Sa02 was 88%,
FiO2 was 21%, and PaO2:FiO2 ratio (P/F ratio) was
255. Both rapid antibody COVID-19 and PCR swab
tests were positive.

Chest x-ray examination (CXR) on July 18, 2020
showed homogenous, peripheral consolidation on both
lungs and cardiomegaly, concluded to be bilateral
pneumonia and aortosclerosis. A CT-angiography
showed total occlusion in the right femoral is artery,
levelling distal femur distant to the distal right artery
femoral is communis +/-254 cm and distant to the
bifurcatio aortae +/-43.1 c¢m, and no blood flow in the
distal artery (Fig. 2).

The patient was diagnosed with pneumonia
COVID-19, acute limb ischemia Rutherford IIb, acute
respiratory distress syndrome, and diabetes mellitus
type 2. She underwent immediate salvage limb
treatment for revascularization by thrombectomy (Fig.
3). Her condition worsened on the sixth day after
thrombectomy, even though she was treated with basal-
bolus correction for hyperglycemia control and
heparinization with an antiviral and an anticoagulant
for COVID-19 management.

She was transfered to the ICU, and an amputation
was performed (Fig. 3). After receiving intensive
treatment for 10 days, she began to gradually improve,
and her glyemic profile was under control (Fig. 4). She
was discharged from the hospital after 24 days of
hospitalization.
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Fig. 1. Initial right fml_alppearance in Emergency Room: (A) the first case, (B) the second case
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3. Clinical Case 2

A 67-year-old man with a medical history of
diabetes mellitus type 2 presented to the emergency
room (ER) of a private hospital on January 29, 2021.
He complained of pain, cold, and numbness in the
lower left extremity for one week along with a mild
cough and shortness of breath. He had received
medicine from his company physician, but there had
been no improvement (Fig. 1B). He routinely took
Mettformin 500 mg three times daily and glimepiride 2
mg daily. He was a smoker. The patient’s company
doctor had prescribed heparin 900IU/hr for 10 days,
but there was no improvement, so he was transferred to
our hospital (DR Soetomo General Hospital).

The patient’s BP was 116/70 mmHg, his pulse (P)
was 91/minute, his respiration rate (RR) was
22/minute, his O saturation (Sa0.) was 91% free air
and 99% with a non-rebreathing mask, and
temperature (T) was 36.8°C. An examination of his left

13
lower extremity showed no palpable pulse in the left ?
dorsalis pedis, a. tibialis posterior, and a. poplitea, and
a weak pulse in the left a. formalis. There was a loss of
sensory function extending to below the knee with loss
of motor function. Necrotic tissue was identified from
the sole up to below the knee (Fig. 1). Laboratory
examination in the ER showed haemoglobin (Hb) 10.8
g/dl, Het 325%, white blood cell 17.6 x 10° /L,
platelets  174.000/ul., neutrophil  87.3%, and
lymphocyte 6.2%. (neutrophil-lymphocyteffitio/NLR:
14.08). Further tests showed albumin 2.95 mg/dl, AST
123 U/L ALT 97 U/L, blood glucose (BG) 141 mg/dl,
HbAlc 92%, APPT 353 seconds and PPT 15.2
seconds, INR 2.45. Dﬂler 3260 mcg/L, and
fibrinogen 827.2 mg/dl. Blood gas analysis (BGA)
showed pH 7.46, pCO; 35 mmHg, pO; 58 mmHg,
HCO; 249 mmol/L, BE 1.1, SaO2 91% FiO2 21%,
PaO2:FiO2 ratio (P/F ratio 290). Both rapid COVID-19
antibody and PCR swab tests were positive.
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Fig. 3 (A) Thrombus in thrombectomy in the first case: (B) Thrombus finding in amputation surgery in the first case: (C) Thrombus finding in
amputation surgery in the second case

A chest x-ray examination on January 29, 2021
showed patchy consolidation in the left and right
parcardial homogeny, concluded to be bilateral

pneumonia and aortosclerosis. A Doppler vascul§E)

ultrasound test showed loss of pulsation in the left a.
dorsalis pedis, a. tibialis posgEjor, and a. poplitea and
normal pulsation in the right a. dorsalis pedis, a. tibialis
posgBior, and a. poplitea.

The patient was diagnosed with COVID-19
pneumonia, acute limb ischemia Rutherford III, acute
respiratory distress syndrome, and diabetes mellitus
type 2. An urgent revascularization with thrombectomy
and amputation was performed to save life (Fig. 3).

After the amputation, the patient was transfered to
the COVID-19 isolation ward. During the first week,
his respiration improved, and he tested negative twice
for COVID-19, so he was transferred to a non-isolation
ward. An oral anticoagulant was given to the patient
after the amputation to retain vascular patency. The
patient complained of pain at the site of the operation,
but the pain gradually lessened during the first week.
After receiving intensive treatment for 13 days, he was
gradually improving, and his glycaemic profile was
good with short-acting insulin. He was discharged from
the hospital after 13 days of hospitalization.

Glycemic Profile During Hospitalization
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Fig. 4 Glycemic control profile during hospitalization from the first case

4. Discussio

Uncontrolled hyperglycemia during the COVID-19
Ehdemic worsened the condition of DM type 2
patients with COVID-19. Therefore, effective glycemic
control is mandatory. The glycemic control target for
critical conditions in the ICU is generally 140-180
mg/dl. The method used to control hyperglycaemia in

15
critically ill patients gauld be based on the patient’s
clinical condition. If the patient is hemodynamically
unstable, has unstable insulin requirements and
parenteral nutrition, and uses a corticosteroid, the
recommended therapy is correction by continuous
intravenous insulin infusion with hourly monitoring of
blood glucose. If the critically ill patient is
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hemodynamically ~ stabl@gh) has  stable insulin
requirements, and uses subcutaneous insulin, basal
correction or basal-bolus  correction can be
administered with blood glucose evaluation every 4-6
hours. Hyperglycaemic control for non-critically ill
patients (glycemia > 180 mg/dl at admission) may use
basal-bolus insulin with monitoring of blood glucose
before meals and at bedtime [5].

COVID-19 is a disease that provokes a
hypercoagulable state, making patients with DM type 2
more susceptible to CLI, resulting in an increasing
incidence of ALL A process of cell disruption is caused
by virus inflitration, leading to a disseminated
intravascular coagulopathy (DIC)-like clinical picture,
where D-dimer and fibrin/fibrinogen breakdown
products are significantly elevated, and microvascular
microthrombi are formed. Modalities currently being
used to assess the hypercoagulable state of COVID-19
patients include thromboelastography (TEG) and
rotational ~ thromboelastometry (ROTEM). TEG
findings have shown shortened R (increased thrombin
burst), shortened K (increased fibrin generation),
increased MA (greater clot strength), and reduced
LY30 (reduced fibrinolysis). Other findings of a

hypercoagulable  state  have  been  elevated
vWPFandfactor VII, increased D-dimer, elevated
fibrinogen, neutrophil extracellular traps, and
prothrombotic microparticles and anionic

phospholipids [6—9].

Acute limb ischemJ(ALI) can be classified into the
following categories: category I refers to viable limbs
that are not immediately threatened; category II refers
to threatened limbs; category Ila is when limbs are
marginally threatened and salvageable, if promptly
treated; category IIb refers to immediately threatened
limbs that require immediate revascularization if
salvage is to be accomplished; and category III refers
to irreversibly damaged limbs, in which case resultant
major tissue loss or permanent nerve damage is
inevitable. Revascularization modality is recommended
for category Ila (slow to intact capillary refill time,
sensory loss limited to toe, no muscle weakness) and
EFlegory 1Ib (slow to absent capillary refill time,
sensory loss more than toes “ﬂ‘ rest pain, and mild to
moderate muscle weakness). Pharmacotherapy for the
patient with PAD includes antiplatelet, statin agents,
anti-hypertensive, anticoagulant, smoking cessation,
glycaemic control, cilostazol, pentoxifylline, and
chelation therapy. When limb salvage therapy by
revascularization could not improve the condition,
amputation is the last resort [ 10-13].

The optimal management for COVID-19 has not
been established until today. Nevertheless, the use of
several antivirals like lopinavir/ritonavir, oseltamivir,
remdesivir, farvirapir is recommended. Anticoagulant
treatment is mandatory for the hypercoagulable state in
COVID-§B) and treatment options for this condition
include low molecular weight heparin (LMWH) or

unfractionated heparin (UFH). As anticoagulants, UFH
and LMWH have been proven have anti-
inflammatory effects by suppressing IL-6 and IL-8
expression from epithelial cells in the lung, preventing
hyperinflammation  condition and  thrombotic
complications associated with cytokine storm in
COVID-19 [6, 14]. In our case, we know that thrombus
from ALI and COVID-19 was so massive that it was
difficult to treat.

(@ The prognosis of acute limb ischemia following
(Flabetes mellitus type 2 and COVID-19 was worse than
diabetes mellitus type 2 only without COVID-19f@nd
included a high mortality rate. Patients presenting with
type 2 diabetes mellitus and COVID-19 had twice the
rate of non-type-2-DM patients. Acute limb ischemia
during COVID-19 infection was reported from several
case reports wherein patients exhibited poor clinical
condition correlating to the severity of the COVID-19
infection and usually ending in death [1, 3, 4, 14, 15].
In this study, revascularization was not enough to
improve clinical condition. The first patient exhibited a
decent amount of improvement and was discharged
after twenty-four days of hospitalization. She felt better
after having the amputation and so did the second
patient.

The primary limitation of this study is the sample
size [ffing only two cases due to the comorbidity of
ALI type 2 diabetes mellitus, and COVID-19 being a
rare case. We recommend a case review from several
case reports around the world in order to
comprehensively consider the clinical presentation,
treatment, and management of ALI, DMT2, and
COVID-19.

5. Gonclusion

Type 2 Diabetes mellitus accompanied with
COVID-19 and ALI is a complex case. It requires good
management of glycemic control, comprehensive
COVID-19 treatment, and immediate salvage limb
treatment. The hyperinflammation and
hypercoagulopathy presented in COVID-19 can induce
the ARDS. Revascularization seems to inadequately
improve clinical condition due to massive thrombus
production, which makes amputation is inevitable. The
prognosis for type 2 DM with ALI and COVID-19 is
worse than in other patients and most cases ended with
death. However, our two cases showed a good result
after amputation was performed.
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