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Management of Acute Kidney Injury in a 
Patient with Diabetic Ketoacidosis and Multiple 
Autoimmune Diseases

Background: Type 1 diabetes mellitus (DM) is an autoimmune disease caused by the failure of pancreatic beta cells to secrete 
sufficient insulin. Several other autoimmune diseases that involve the endocrine glands may accompany type 1 DM. Prerenal 
acute kidney injury due to dehydration occurring during diabetic ketoacidosis (DKA) is a common condition that usually im-
proves with appropriate fluid therapy management.

Case Report: A 9-year-old child presented with DKA and renal failure that was resistant to treatment. Other autoimmune 
conditions potentially accompanying the DM were investigated and it was determined that the patient had severe hypothy-
roidism due to Hashimoto’s thyroiditis. The hypothyroidism was the cause of the treatment-resistant renal failure, which 
regressed within days of starting levothyroxine treatment.

Conclusion: In addition to classic causes of renal failure in patients with diabetes, it is important to remember the potential 
effects of other underlying autoimmune events, such as hypothyroidism.
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INTRODUCTION

Type 1 diabetes mellitus (DM), the most common form of diabetes among children, is an autoimmune disease 
caused by the failure of pancreatic beta cells to secrete sufficient insulin (1). Although the etiology of type 1 DM is 
related to organ-specific autoimmunity, accompanying autoimmune conditions targeting other organs may co-ex-
ist or develop in the future. Anti-thyroid antibodies have been reported in more than 25% of type 1 DM patients, 
transglutaminase antibodies in 10%, and anti-adrenal antibodies in 1.7% (2).

A patient presented with diabetic ketoacidosis (DKA) and renal failure that was resistant to treatment. Other 
associated autoimmune diseases were evaluated as a potential cause of the treatment-resistance. This report is a 
description of a rare case, the treatment management difficulties, and ultimate successful result.

CASE REPORT

A 9-year-old girl was referred from another center with the diagnoses of DKA and acute kidney injury (AKI) with 
complaints of weakness, weight loss, polydipsia, and polyuria. Her medical history revealed that she had been 
born in the 26th gestational week due to preeclampsia with a birth weight of 1100 g and remained in the neona-
tal unit for 9 weeks. Her parents were not consanguineous and there was no known autoimmune disease or 
chronic kidney disease in the family. Severe dehydration findings, such as tachycardia, hypotension, dry mouth, 
decreased skin turgor, and Kussmaul respiration, were observed at the time of presentation. Her weight was 
recorded as 26.5 kg (25–50%), height was measured as 128 cm (10–25%), and she had not yet entered puberty. 
All of the other systemic examination findings were normal. The laboratory findings on admission were consis-
tent with moderate DKA (Table 1). Appropriate fluid and insulin infusion therapy were administered. The levels 
of blood urea nitrogen (BUN) of 23.1 mg/dL (7–18 mg/dL) and creatinine (Cr) of 1.38 mg/dL (0.31–0.88 mg/
dL) seen at admission increased to BUN: 58.4 mg/dL and Cr: 3.12 mg/dL on the fourth day of hospitalization. 
Hemodialysis was performed twice due to resistance acidosis and renal failure. A diabetic evaluation revealed the 
following values: glycated hemoglobin: 12.5% (4–5.6%), C-peptide: 0.379 ng/mL (1.1–4.4 ng/mL), anti-pan-
creatic islet cell antibody: negative, glutamic acid decarboxylase antibody: 53 IU/mL (0–10 IU/mL). A routine 
evaluation for other autoimmune conditions accompanying diabetes revealed these measurements: thyroid-stim-
ulating hormone: >100 mIU/mL (0.60–4.68 mIU/mL), free thyroxine: 0.47 ng/dL (0.97–1.67 ng/dL), free 
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triiodothyronine): 1.55 pg/mL (2.53–5.22 pg/mL), anti-thyroid-
peroxidase: 184 U/mL (0–34 U/mL). It was determined that the 
patient had severe hypothyroidism due to Hashimoto’s thyroiditis, 
and levothyroxine treatment was initiated. A progressive decrease 
in the BUN and Cr values was observed beginning on the fourth 
day of treatment.

Anti-endomysium immunoglobulin A testing for celiac disease 
yielded a result of >200 IU/mL (0–1 IU/mL). Adrenal insuffi-
ciency and hypoparathyroidism were ruled out with the appro-
priate laboratory tests. A hemoglobin (Hb) value of 10.7 g/dL 
(12–15 g/dL) and a mean corpuscular volume (MCV) value of 
78.1 fL (78–95 fL) were recorded at admission, however, on 
the fifth day of hospitalization, the values of both Hb and MCV 
decreased to 8.1 g/dL and 81.8 fL, respectively. Iron deficiency 

and pernicious anemia were ruled out with more detailed lab-
oratory testing. Autoimmune hemolytic anemia was diagnosed 
based on findings of reticulocytosis and a positive direct Coombs 
test. The patient’s anemia responded to intravenous immune 
globulin (IVIG) therapy. The laboratory values and response to 
treatment management during the patient’s follow-up are sum-
marized in Table 1.

The patient was discharged with multiple-dose insulin and 
levothyroxine treatment and a re-evaluation was performed 1 
week later (Table 1). The results of renal function tests and a 
complete urinalysis were normal. The improvement in hemo-
globin count also continued. Follow-up was planned with the 
pediatric nephrology department for kidney function and the pe-
diatric gastroenterology department for celiac disease.

Table 1. The laboratory values and response to treatment management during follow-up

 Day 1 Day 2 Day 3 Day 4 Day 6 Day 8 Day 13 Outpatient 
        control 
        1 week after 

        discharge

pH 7.17 7.19 7.27 7.44 7.41 7.38  7.35

HCO
3
 (mmol/L) 6 5.8 9.1 17 21.6 17.9  21.2

Glucose (mg/dL) 515 373 218 225 100 108 130 88

BUN (mg/dL) 23.1 33.5 32.2 58.4 54.3 45.2 30.1 20.2

Cr (mg/dL) 1.38 2.58 3.12 2.09 2.1 1.54 0.84 0.45

Na (mmol/L) 144 147 149 133 136 134 136 141

K (mmol/L) 3.4 3.5 3.9 4.8 3.7 3.8 3.6 4.8

Cl (mmol/L) 125 120 124 102 99 93 97 102

Ca (mg/dL) 10.2 9.6 8.3 7.73 8.55 9.2 9.2 9.9

P (mg/dL) 2.6 6.1 5.1 4.8 5.4 4.3 4.3 5.3

Hb (g/dL) 10.7 9.3 8.6 8.5  8.9 8.5 9.9

WBC (103/µL) 16.3 11.9 12.4 8.2  5.45 8.49 5.47

PLT (103/µL) 272 236 176 163 178 329 566 490

TSH (µU/mL)    >100  >100  6.11

FT4 (ng/mL)    0.472  0.911  1.91

PTH (pg/mL)    43.5

(15–65)

ACTH (pg/mL)      11. 4

Cortisol (µg/dl)      15.7

HbA1C   12.5

(4.8–5.9%)

C-peptide   0.379

(ng/mL) (1.1–4.4)

Management  Hemodialysis  Levothyroxine   IVIG 

and Treatment  was  50 mcg/day   was given 

  performed  started

ACTH: Adrenocorticotropic hormone; BUN: Blood urea nitrogen; HbA1c: Glycated hemoglobin; Ca: Calcium; Cr: Creatinine; FT4: Free thyroxine; Hb: Hemoglobin; 

HCO
3
: Bicarbonate; IVIG: Intravenous immune globulin; K: Potassium; Cl: Chlorine; Na: Sodium; P: Phosphorus; PLT: Platelet; PTH: Parathyroid hormone; TSH: 

Thyroid-stimulating hormone; WBC: White blood cell
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DISCUSSION

Type 1 diabetes is an autoimmune condition, and prerenal renal 
failure is a common complication seen in severe clinical conditions 
such as DKA, that can be quickly resolved with appropriate flu-
id therapy (3, 4). Hashimoto’s thyroiditis and celiac disease are 
common autoimmune diseases that may accompany diabetes (2). 
However, as in the present case, renal failure due to hypothyroid-
ism and concomitant autoimmune hemolytic anemia are not fre-
quently expected pathologies with type 1 DM. Acute kidney inju-
ry can develop in 64% of patients presenting with ketoacidosis. 
High serum glucose, high serum protein, low serum bicarbonate, 
and high serum chlorine levels for 24 hours have been associated 
with increased risk of kidney damage. In more than half of these 
patients, renal failure decreases within the first 24 hours using re-
hydration alone, and rarely, hemodialysis is required (3, 4). The 
difficulty in managing the DKA treatment of our case was the de-
velopment of progressive renal failure despite the hydration treat-
ment. Although the patient was hydrated and her blood sugar and 
ketosis improved, acidosis persisted, and her BUN and Cr values 
progressively increased. Therefore, hemodialysis was performed. 
The acidosis and hyperchloremia improved after dialysis, but the 
BUN and Cr values continued to increase. The severe hypothyroid-
ism detected in further evaluation was thought to be the cause of 
resistance renal failure.

Although renal dysfunction due to hypothyroidism is rare, it is a 
well-known condition. Rhabdomyolysis and kidney damage may 
occur in patients with a late diagnosis of Hashimoto’s thyroiditis or 
those who have not received treatment for an extended period. In 
such cases, the elevation of BUN and serum Cr typically improves 
within days of levothyroxine treatment (5, 6). 

Thyroid function should also be evaluated in routine controls of pa-
tients with acute renal failure (5). In this patient, acute renal failure, 
initially thought to be related to DKA, continued despite hydration 
and hemodialysis treatment. Once hypothyroidism was diagnosed 
and levothyroxine treatment was administered, the signs of renal 
failure regressed within days. Although the precise physiopathol-
ogy of kidney disease secondary to hypothyroidism is not known, 
decreased kidney mass, decreased peripheral vascular resistance, 
decreased cardiac output-related kidney blood supply, renin-an-
giotensin-aldosterone system overactivity, decreased response to 
sympathetic activation, and rhabdomyolysis are considered possi-
ble causes of the development of AKI (6). In our patient, no signs 
of renal parenchymal disease, such as hematuria or proteinuria, 
or obstruction were detected that might explain the AKI. Further-
more, there was no explanatory feature in complete urine analy-
sis findings. Her kidney-urinary tract and bladder ultrasonography 
findings were unremarkable for congenital abnormalities of the 
kidney and urinary tract, and her renal and urinary system ultraso-
nography findings were normal. She also had normal transaminase 
levels and showed good response to thyroid hormone replacement 
therapy. Therefore, hypothyroidism was thought to be the likely 
cause of AKI.

The coexistence of autoimmune hemolytic anemia and hypothyroid-
ism has been reported in only a few cases in the literature. These 
cases were diagnosed as systemic lupus erythematosus and Evans 
syndrome and were accompanied by thrombocytopenia (7). In addi-

tion, a few cases of a combination of atypical hemolytic syndrome 
and DKA have been described (8, 9). In this case, thrombocytopenia 
was not observed in the clinical follow-up, as shown in Table 1.

In this case of a patient presenting with DKA, there was involve-
ment of >1 endocrine gland. The patient was first evaluated for 
autoimmune polyglandular syndrome (APS). In APS type 3, hy-
pothyroidism and insulin-dependent diabetes are often associated 
with other autoimmune diseases without adrenal insufficiency or 
hypoparathyroidism. Although the literature suggests that APS 
type 3 is the most common autoimmune polyendocrinopathy seen 
in the child and adolescent age groups, there are not enough stud-
ies to fully determine the clinical spectrum (10).

There were no indications of alopecia areata, vitiligo, or ectoder-
mal candidiasis in this case. Since adrenal insufficiency and hypo-
parathyroidism were not observed, APS types 1 and 2 were ruled 
out and it was determined that the patient had type 1 DM and 
autoimmune thyroiditis in accordance with type 3 APS. Celiac an-
tibody positivity was also observed. In addition, anemia was pres-
ent in our patient. However, contrary to the expected pernicious 
anemia seen in APS type 3, only autoimmune hemolytic anemia 
was observed in this patient, which resolved with IVIG treatment 
(10). This suggested a severe autoimmune reaction.

In this case, a severe autoimmune reaction and hypothyroidism led 
to progressive deterioration and renal failure after DKA treatment, 
which caused difficulties in the treatment management. This case 
illustrates the importance of examining the possibility of other un-
derlying autoimmune causes, such as hypothyroidism, in addition 
to classical causes of renal failure in patients with diabetes.
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