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Abstract
Thrombotic thrombocytopenic purpura (TTP) is a rare and potentially life-threatening blood disorder caused
by a deficiency or dysfunction of ADAMTS13 and can occur secondary to various conditions, including
autoimmune diseases, infections, medications, pregnancy, and malignancies. Diabetic ketoacidosis (DKA)
inducing TTP is uncommon and not widely reported in the literature. Herein, we report a case of TTP
induced by DKA in an adult patient. His clinical picture, serological, and biochemical results confirmed the
diagnosis of TTP induced by DKA, and his clinical course did not improve despite normalization of glucose
level, plasmapheresis, and aggressive management. Our case report emphasizes the importance of
considering TTP as a potential complication of DKA.
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Introduction
Diabetic ketoacidosis (DKA) is a well-known complication of diabetes mellitus (DM). It is characterized by
hyperglycemia, ketonemia, and metabolic acidosis [1]. Thrombotic thrombocytopenic purpura (TTP) is a rare
but potentially life-threatening complication of DKA that is not commonly recognized [2]. TTP is a group of
disorders characterized by microvascular thrombosis, hemolytic anemia, and thrombocytopenia. TTP can be
caused by a variety of conditions, including infections, medications, malignancies, and autoimmune
disorders [3]. In this case report, we present a rare case of TTP that occurred in a patient with DKA.

Case Presentation
A 45-year-old male with a history of type 1 diabetes mellitus (DM) presented to the emergency department
with complaints of severe abdominal pain, vomiting, and altered sensorium for the last 24 hours. He
reported not taking his insulin dose for the last three days due to financial constraints. On examination, he
was confused and lethargic with a blood pressure of 145/85 mmHg, heart rate of 110/minute, and respiratory
rate of 20/minute. He had dry oral mucosa, diffuse abdominal tenderness, and Kussmaul breathing. Initial
laboratory investigation and arterial blood gas analysis showed hyperglycemia and anion gap metabolic
acidosis (Table 1). He was diagnosed with DKA and commenced on intravenous fluids, intravenous insulin,
and broad-spectrum antibiotics. He was admitted to the intensive care unit (ICU) for further management.
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Parameter Lab value Reference range

Blood glucose level 459 mg/dl < 250

Hemoglobin 9 g/dl 12.5-13.5

Red cell count 4.1 million cell/m3 4.3-5.6

Platelet count 78,000 /m3 150,000-350,000

White cell count 9000/m3 4000-11000

Arterial pH 7.1 7.35-7.45

Serum bicarbonate 11 mEq/l 22-26

Serum creatinine 1.9 mg/dl 0.6-1.1

Serum ketone level 3.1 mmol/l <0.6

Sodium 131 mEq/l 135-146

Potassium 4.1 mEq/l 3.1-5.2

Chloride 96mEq/L 96-112

Lactate dehydrogenase 588 IU/l 140-280

TABLE 1: Initial laboratory results.

On the second day, he remained confused and lethargic. His laboratory investigations revealed worsening

thrombocytopenia with a platelet count of 51,000/mm3 and anemia with hemoglobin level of 8.5 g/dl. His
creatinine level also increased to 2.2 mg/dl with an elevated lactate dehydrogenase level. Peripheral blood
smear showed schistocytes, thrombocytopenia, and fragmented RBCs with reticulocytosis, suggestive of
microangiopathic hemolytic anemia (MAHA). Further workup included a direct Coombs test and stool
examination for Shiga toxin, autoimmune screening, and viral serology, including human immunodeficiency
virus (HIV), hepatitis A and B, and coronavirus disease 2019 (COVID-19), which were negative. He was
tested for serum disintegrin and metalloproteinase with thrombospondin subtype 1-13 (ADAMTS13) level,
which was 21% (Ref>66%) and elevated titer of ADAMTS13 antibody titer 101 (Ref<12 IU/ml). His clinical
picture and serological and biochemical test results were suggestive of TTP induced by DKA in the absence
of other etiologies.

He was managed with plasma exchange therapy, intravenous methylprednisolone 1 mg/kg daily, followed by
weekly rituximab. He was continued on insulin, broad-spectrum antibiotics, and supportive care for DKA.
His clinical course was complicated by worsening renal function (Figure 1). His platelet count and Hb levels
continued to remain low despite plasmapheresis. On day six, he developed seizures, followed by lower limb
weakness. Brain magnetic resonance imaging (MRI) revealed diffuse white matter abnormalities and
multiple small punctate hemorrhages (Figure 2).
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FIGURE 1: Platelet count and serum creatinine level during hospital
stay.
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FIGURE 2: Brain MRI demonstrating diffuse white matter abnormalities
and multiple small punctate hemorrhages suggestive of
microangiopathy.
MRI: magnetic resonance imaging.

On day nine, his clinical course was complicated by acute respiratory distress with sudden onset dyspnea,
hypoxemia, rapid shallow breathing, and diffuse bilateral consolidation with air bronchogram, requiring
elective intubation, ventilator support and prone positioning along with broad-spectrum antibiotics. Despite
aggressive management, his clinical condition continued to deteriorate, and he eventually expired on day
eleven of admission.

Discussion
TTP is a rare but severe complication of DKA that is characterized by microangiopathic hemolytic anemia,
thrombocytopenia, and organ dysfunction. It can occur due to various underlying causes, such as infections,
autoimmune diseases, medications, or genetic mutations. The exact incidence of thrombotic
microangiopathy (TMA) syndromes in DKA is not well known, as the condition is rare and often
underdiagnosed. However, several studies have reported a significant association between DKA and TMA,
suggesting that the incidence of TMA in DKA may be higher than previously thought [4]. Jackson et al.
described a case of TTP in an old male triggered by new onset DKA [5]. After managing DKA and TTP
simultaneously, his condition improved with the resolution of both TTP and DKA. Zhu et al. highlighted a
case of a diabetic patient who presented with DKA and typical manifestations of microangiopathy
suggestive of TMA [6]. Another case report presented a case of DKA-induced TTP in a young patient.
Initially, she presented with signs and symptoms of DKA. However, on the day of admission four, she started
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having manifestations of TTP, including thrombocytopenia and microangiopathy [4]. Khan et al. underlined
two cases of TTP precipitated by diabetic ketoacidosis in two young patients who presented with new onset
DKA [7].

The pathophysiology of TTP in patients with DKA is not well understood, but several mechanisms have been
proposed. The hyperglycemia and acidosis associated with DKA can lead to endothelial damage and platelet
activation, leading to microvascular thrombosis [8]. In addition, insulin deficiency can lead to a decrease in
the activity of antithrombotic factors, such as tissue plasminogen activator (tPA), resulting in a
prothrombotic state [9]. Generally, the release of pro-inflammatory cytokines, such as interleukin-6 (IL-6),
can also contribute to the development of TTP. Another proposed mechanism is the activation of the
complement system, which leads to the formation of the membrane attack complex (MAC) on endothelial
cells [10]. The MAC can cause direct damage to the endothelial cells and also trigger the release of
proinflammatory cytokines, which can further exacerbate the inflammatory response.

The management of TTP associated with DKA includes a multidisciplinary approach involving intensive care
unit management, fluid and electrolyte management, glycemic control, and treatment of the underlying
TTP [11]. Patients with TTP associated with DKA often require intensive care unit management with close
monitoring of vital signs, urine output, and serum electrolytes [12]. Aggressive fluid and electrolyte
replacement is essential to correct dehydration and electrolyte imbalances. However, care must be taken to
avoid fluid overload, which can exacerbate TTP. Prompt correction of hyperglycemia is essential in the
management of DKA and TTP [13]. Insulin therapy is the mainstay of treatment, with a target blood glucose
level of 150-200 mg/dL. The treatment of TTP associated with DKA includes plasma exchange,
corticosteroids, and rituximab. Plasma exchange removes the circulating immune complexes and replaces
them with fresh plasma, while corticosteroids and rituximab suppress the immune response [14].

Our patient was diagnosed and treated on the line of DKA. The following day, his laboratory results showed
worsening thrombocytopenia, anemia, and increased creatinine level with an elevated lactate
dehydrogenase level. Peripheral blood smear showed schistocytes, thrombocytopenia, and fragmented RBCs
with reticulocytosis was diagnosed with TTP because of elevated titer of ADAMTS13. Further workup
included a direct Coombs test and stool examination for Shiga toxin, which were negative. Autoimmune
screening, and viral serology, including human immunodeficiency virus (HIV), hepatitis A and B, and
coronavirus disease 2019 (COVID-19), which were negative. His clinical picture and serological and
biochemical test results were suggestive of TTP induced by DKA in the absence of other etiologies. The
prognosis of TTP associated with DKA is variable and depends on the severity of the underlying condition,
the promptness of diagnosis and treatment, and the presence of any comorbidities. Without prompt and
effective management, TTP can lead to multiorgan failure, including kidney failure, neurologic deficits, and
even death [15].

Conclusions
Our case report highlights the potential association between DKA and TTP, which is life-threatening. TTP is
a rare but serious complication of DKA that requires prompt recognition and management to prevent
multiorgan dysfunction and improve patient outcomes. Early and aggressive management with a
multidisciplinary approach can help improve the prognosis of this condition.
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