(2022) 16:297
Xenou et al. Journal of Medical Case Reports
https://doi.org/10.1186/s13256-022-03523-3

Open Access

CASE REPORT

Diabetic ketoacidosis as first presentation
of latent autoimmune diabetes in adults
in a patient with hashitoxicosis as first
presentation of Hashimoto’s thyroiditis: a case
report
Maria Xenou1,2†, Ioannis Zoupas1,2*† , Dimitrios Lygnos1 and Evangelos Fousteris1

Abstract
Background: Latent autoimmune diabetes in adults is an infrequent form of autoimmune diabetes mellitus, while
Hashimoto’s thyroiditis, the most common thyroid disease in adults, rarely manifests as thyrotoxicosis. The concurrent
initial presentation of these two autoimmune disorders is extremely rare.
Case presentation: A 29-year-old male of Albanian descent presented after being hospitalized owing to diabetic
ketoacidosis. The diagnosis of type 1 diabetes mellitus was placed, and intensified insulin therapy was initiated. Medical history was not of significance except a 5 kg weight loss within 2 months. The patient presented with recurrent
episodes of hypoglycemia, and the doses of preprandial and basal insulin were reduced. The differential diagnosis
included type 1 diabetes mellitus “honeymoon” period or another type of diabetes mellitus. His serological tests
only revealed positive autoantibodies against glutamic acid decarboxylase 65 and C-peptide. The diagnosis leaned
toward latent autoimmune diabetes in adults, and the therapeutic approach involved cessation of preprandial insulin
therapy, regulation, and subsequent discontinuation of basal insulin and introduction of metformin. Two years later,
basal insulin was reintroduced along with a glucagon-like peptide-receptor agonist and metformin. Further physical examination during the initial visit disclosed upper limb tremor, lid lag, excessive sweating, increased sensitivity
to heat, and tachycardia. Laboratory tests were indicative of hashitoxicosis (suppressed level of thyroid-stimulating
hormone, high levels of total and free thyroid hormones, positive anti-thyroglobulin and anti-thyroid peroxidase, and
negative anti-thyroid-stimulating hormone receptor). Thyroid-stimulating hormone level was spontaneously restored,
but an increase was observed during follow-up. Levothyroxine was administrated for 2 years until the patient had
normal thyroid function.
Conclusions: The prevalence of thyroid autoantibodies in patients with latent autoimmune diabetes in adults ranges
from 20% to 30%. This correlation can be attributed to genetic involvement as well as disorders of immune tolerance
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to autoantigens. Hence, this report gives prominence to the holistic approach and consideration of comorbidities in
patients with diabetes mellitus.
Keywords: LADA, Diabetic ketoacidosis, Hashimoto’s disease, Hashitoxicosis, Case report

Background
Type I diabetes mellitus and latent autoimmune diabetes of the adults are forms of autoimmune diabetes mellitus that occur after destruction of the pancreatic β-cells,
which leads to insulin depletion [1]. Latent autoimmune
diabetes in adults (LADA) is rarely observed: 2–12% of
newly diagnosed diabetes mellitus (DM) in adults [2].
These patients present diabetes at adulthood and usually do not require insulin therapy immediately after their
diagnosis, as they present primarily with symptoms and
signs of type 2 DM (T2DM) [3, 4]. Diabetic ketoacidosis
(DKA) most commonly appears as the first clinical presentation of T1DM [5], but as the first manifestation of
LADA it is extremely rare, and very few cases have been
described to date [6–9].
Hashimoto’s disease (HD) is an inflammatory autoimmune disease of the thyroid gland, which clinically
manifests most commonly as goiter with or without
hypothyroidism [10]. Hashitoxicosis is characterized by
the pathological features of HD accompanied by an initial hyperthyroidism burst that later recedes. This phenomenon happens owing to the uncontrolled release of
thyroid hormones during the active phase of the disease
[11]. According to previous studies [12, 13], hashitoxicosis occurs in about 4.47–11.67% of both adult and children patients with HD.
We present a patient with LADA and Hashimoto’s disease who experienced both DKA, as first manifestation
of LADA, and hashitoxicosis on HD. As far as we know,
similar cases have been reported only under the influence
of administered drugs or coexisting disease [14].
Case report
A 29-year-old male Albanian patient presented to our
clinic owing to recurrent episodes of hypoglycemia. He
referred to an incident of DKA that led to hospitalization abroad 20 days ago. The discharge report from the
hospital referred to the DKA incident, but mentioned
no precipitating factors. The patient was newly diagnosed with T1DM at this time, and intensified treatment
with insulin at home was commenced (25 units of basal
and 4–8–6 units of preprandial insulin per day). He had
been going through stressful times, as he had recently
received news of an upcoming fatherhood. He has a
body mass index (BMI) of 21.6 kg/m2 and an unremarkable personal and family health record. He mentioned a
5 kg weight loss during the past 2 months. Laboratory

tests exhibited glycosylated hemoglobin (HbA1c) at 8.1%,
C-peptide at 1.8 ng/ml (normal range 0.5–2 ng/ml), and
fasting plasma glucose (FPG) at 120 mg/dl. Antibody
tests for anti-tyrosine phosphatase-related islet antigen 2 (anti-IA2) were upper normal (7.3 IU/ml, normal
range 0.0–7.4 IU/ml), positive for anti-GAD65 (5.5 IU/
ml, normal range 0–5 IU/ml), and negative for anti-islet
cell antibodies (ICA) and anti-insulin antibodies (IAA).
Initial management included significant downtitration of
preprandial insulin. Basal insulin dosage was decreased
at about 20 IU daily (initial dosage was 0.2 times the
patient’s body weight: 0.2 × 70 kg = 14 units of degludec).
Differential diagnosis consisted of T1DM “honeymoon”
period and possible misdiagnosis at the hospital. Prolonged T1DM honeymoon periods have been described
in the world literature, but the age of the patient, along
with hypoglycemic incidents after insulin administration, positive anti-GAD65, C-peptide levels, and positive
anti-IA2 and negative T1DM antibodies (anti-ICA, antiinsulin), suggested a type of diabetes other than the initially diagnosed T1DM, most likely LADA, according to
the 2020 American Diabetes Association criteria [4]. On
a follow-up visit, considering the persistent laboratory
and clinical findings, we discontinued the administration
of preprandial insulin, regulated the basal insulin dosage,
and enhanced treatment with metformin. One month
later, under treatment with 2 g of metformin daily and
additional sitagliptin, basal insulin dosage decreased at
about 8 units per day and was subsequently halted. Two
years later, basal insulin needed to be reintroduced, along
with metformin and a glucagon-like peptide-1 receptor
agonist (GLP-1 RA). Insulin requirement after at least
6 months from original diagnosis confirmed our previous hypothesis of LADA, which first manifested with
DKA. On a 6-year follow-up, according to laboratory
findings and glucose measurements, diabetes progressed
to T1DM and basal bolus insulin treatment (multidose
insulin, MDI) with detemir and lispro was initiated. The
patient remains adherent to the regimen, and it has not
been modified since.
In addition, at the initial visit, the patient complained
of excessive sweating and increased sensitivity to heat. A
complete physical examination (PE) revealed upper limb
tremor, lid lag, palpable thyroid gland, and heart rate of
110 beats per minute. Thyroid-stimulating hormone
(TSH) levels were lower than 0.004 mIU/L (normal range
0.5–5 μIU/ml), total triiodothyronine (T3) at 2.19 nmol/L
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(normal range 0.9–2.8 nmol/L), total thyroxine (T4) at
14.60 μg/dl (normal range 5–12 μg/dl), free T3 (fT3) at
4.93 pmol/L (normal range 2–7 pmol/L), and free T4
(fT4) at 1.65 ng/dl (normal range 0.8–1.8 ng/dl). There
were positive anti-thyroglobulin (anti-TG) (174 IU/ml,
normal range < 116 IU/ml) and thyroid peroxidase antibodies (anti-TPO) (245 IU/ml, normal range < 16 IU/ml),
while anti-TSH-R antibody was negative. An ultrasound
scan of the thyroid gland was not indicative of pathology. Seven days later, a thyroid panel was conducted:
TSH, 3.14 μIU/ml; T3, 1.57 nmol/L; T4, 87.19 μg/dl; fT3,
5.60 pmol/L; fT4, 15.26 ng/dl. TSH values decreased
spontaneously with no treatment admitted. High levels of
total and free thyroid hormones and presence of elevated
anti-thyroid antibodies with negative anti-TSH-R navigated the diagnosis toward hashitoxicosis complicating
Hashimoto’s disease and made Graves’ disease less likely.
One month later, TSH was measured in a laboratory and
found to be higher than normal (7.29 mIU/L), so levothyroxine treatment with maximal dosage of 88 μg was
decided. On a 2-year follow-up, thyroxine was withdrawn
as Hashimoto’s thyroiditis retreated, and the patient has
remained euthyroid (TSH and thyroid hormone levels
close to normal on blood test). On a 6-year follow-up,
there were no identifiable changes in the patient’s thyroid
state.

Timetable

5 May 2013

Hospitalization due to DKA and initiation of basal bolus
insulin therapy (25 units of basal and 4–8–6 units of
preprandial insulin per day)

25 May 2013

Episodes of hypoglycemia, downtitration of basal at
approximately 20 units of glargine, and preprandial insulin
at 4 units per meal. Clinical and lab signs of hashitoxicosis

13 June 2013 Hypoglycemia persists, preprandial insulin is discontinued,
basal insulin is decreased, and the therapeutic scheme
is enhanced with a combination of metformin and a
DPP4 inhibitor. TSH levels are restored with no need for
treatment
27 June 2013 Basal insulin is decreased at 8 units daily and is finally
discontinued. Treatment comprises metformin and sitagliptin. TSH levels are found to be higher than normal, and
levothyroxine is added
3 July 2015

Basal insulin is reintroduced along with metformin and
a GLP-1 agonist. Levothyroxine is withdrawn, and the
patient remained euthyroid

14 April 2019 Laboratory and clinical findings are consistent with T1DM.
Basal bolus insulin with MDI is initiated. Patient’s glycemic
and thyroid conditions remain well regulated ever since

Discussion and conclusions
LADA, or type 1.5 DM, is the most common form of
adult-onset autoimmune diabetes [2]. On the basis of
the Immunology of Diabetes Society, LADA is diagnosed with the following criteria: (1) adult-onset age
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(> 30 years), (2) presence of any islet cell autoantibody,
(3) absence of insulin requirement for at least 6 months
after diagnosis [4]. LADA is characterized by a genetic
mixture of T1DM and T2DM [15], sharing same susceptibility markers with each (HLA, INS, VNTR, PTPN22,
and TCF7L2, respectively) [16]. This genetic combination could justify serological diversity [16]. Mainly four
types of islet autoantibodies are present in patients with
LADA: anti-GAD65, IAA, anti-IA2, and zinc transporter
8 antibody (ZnT8A), with anti-GAD65 being the most
sensitive marker [17]. Patients with LADA are more
likely to be positive for only one autoantibody type. In the
Action LADA study, 68.6% of patients were positive only
for anti-GAD65, 5% for anti-IA2, and 2.3% for ZnT8A,
in comparison with 24.1% developing at least two types
of autoantibodies [18]. Fourlanos et al. proposed antiGAD65 testing for patients with two or more of the following criteria: (1) age < 50 years, (2) acute symptoms,
(3) BMI < 25 kg/m2, and (4) personal or family history of
autoimmune disease [19].
Though anti-GAD65 is the most predominant autoantibody in LADA, other islet autoantibodies, namely
anti-IA2, ZnT8A, and IAA, are valuable for the LADA
diagnosis as well as the prediction of β-cell failure and
multiple organ autoimmunity. This recommendation is
based on the fact that, besides serological heterogeneity, LADA is also characterized by clinical heterogeneity [16]. In total, 78.5% of patients with LADA have high
titer (> 200 World Health Organization (WHO) units) of
anti-GAD antibodies [18]. Higher anti-GAD65 titer is
associated with more of a “T1DM” clinical image, including accelerated β-cell loss [20], lower BMI, younger age,
increased risk of ketosis (DKA), and earlier need for
insulin treatment [18, 21, 22], whereas lower levels are
commonly correlated with “T2DM” characteristics [22].
Furthermore, being positive for both anti-GAD65 and
anti-IA2, as in our patient, increases the possibility of
prematurely developing insulin dependence [23] and having a phenotype more similar to T1DM.
As a result, in everyday practice, LADA is often
misdiagnosed as T2DM or T1DM, as occurred in our
patient. Justifying the initial approach, insulin was the
most appropriate therapeutic choice in a patient with
weight loss and DKA [24]. DKA is a medical emergency
and is characterized by the accumulation of ketoacids
in the circulation due to excessive liver ketogenesis
occurring because of insulin deficiency. It manifests
with hyperglycemia, as a result of partial or complete
depletion of insulin and high concentration of hyperglycemic agents [5]. The most common cause of DKA
is the onset of T1DM, but several other factors may
trigger this clinical demonstration [5, 25, 26]. Patients
with LADA rarely present with acute onset or diabetic
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ketoacidosis (DKA) at diagnosis, as β-cell destruction,
compared with T1DM, is significantly delayed [27].
Hashimoto’s disease was first described by Dr.
Hakaru Hashimoto in 1912 and has the highest incidence among all other autoimmune diseases. Women
have eight times higher risk of being affected compared
with men [10, 28]. The typical histopathological trait
is lymphocytic infiltration of the thyroid gland. Thyroid peroxidase antibodies (anti-TPO) are present in
95% of patients, and 60–80% are positive for TG antibodies [10]. Clinical features include both local and
multisystemic symptoms [10], and different variants
have been described. A remarkable variant is hashitoxicosis and affects less than 5% of patients with HD
[29]. Hashitoxicosis is a transient period of hyperthyroidism, caused by inflammatory-mediated destruction of thyroid follicles, which leads to massive release
of preformed thyroid hormones [11, 30]. Similarly to
our patient, Nabhan et al. identified no risk factors for
the development of hashitoxicosis [13] in patients with
HD. Hashitoxicosis combines the microscopic appearance of HD with the clinical image of Graves’ disease
[10], thus including glandular enlargement, weight loss,
tremor, and heat intolerance, confirming our patient’s
symptoms [31, 32]. Contrary to our patient, though,
ultrasound findings usually reveal hypoechogenicity
[10]. Ultimately, hashitoxicosis falls into euthyroidism
or hypothyroidism [33].
There is adequate evidence that autoimmune diseases
interact with each other when it comes to onset, clinical
manifestations, and frequency. Many studies have proved
the strong connection between autoimmune DM and
autoimmune thyroiditis [34]. According to Jin et al., thyroid autoantibodies are present in 21.5% of patients with
LADA, with 16.3% and 18.5% being positive for TGAb
and TPOAb, respectively [35]. The prevalence of thyroid disease in patients with LADA is 17.7% [36], while
patients with higher anti-GAD65 titer were more likely
to exhibit thyroid autoimmunity [35] and have anti-TPO
antibodies [37]. More precisely, middle and C-terminal
epitopes of anti-GAD65 were correlated with higher
anti-GAD titer, and greater risk of autoimmune thyroid
disorders, in contrast with N-terminal epitopes [38]. In
addition, positivity for more than one islet cell autoantibody increases the possibility of thyroid autoimmunity as
a comorbidity [39]. Reversibly, in patients with HD, there
is a predisposition for autoimmune DM, due to shared
haplotypes [40]. The presence of anti-TPO antibodies
may be interconnected with acceleration of autoimmune
β-cell destruction [41]. Interestingly, hyperthyroidism as
observed in hashitoxicosis has been shown to increase
insulin clearance and subsequently magnify the risk of
DKA [34].

Page 4 of 7

In our patient, at least two autoimmune endocrine
disorders coexist. This nosological entity is identified as
polyglandular autoimmune syndrome (PAS) type III [42].
PAS has a strong genetic background, with many genes
being actively involved in the immunological regulation
and the activation of T cells in more than one endocrine
structures at the same time. The antibodies produced
may cross-react with more than one gland [34], leading
to complex pathophysiological interconnections.
Chrousos highlighted that stress enhances the susceptibility to autoimmune disorders. Stress effectors affect
both the thyroid hormone axis and metabolic systems
[43], as chronic stress upregulates acute phase reactants,
inducing metabolic disorders such as DM [44]. It should
be assumed that the patient’s emotional stress along
with the increased thyroid hormone titers can be eliciting factors for the rare presentation of DKA in a patient
with LADA. Additionally, in DM and hyperthyroidism,
there is increased activity of the hypothalamus–pituitary–adrenal axis [45]. Moreover, stressful situations,
characterized by increased levels of cortisol, promote
α-adrenergic signaling and decrease insulin secretion
[46], subsequently leading to hyperglycemia. In addition,
correlation of emotional stress with LADA has also been
proposed [47]. HLA-DR4, among others, is found both
in patients with HD and in those with stress-induced
Graves’ disease, which indicates an indirect connection
of HD and hashitoxicosis with stress [48].
We presented a remarkable case, characterized by
simultaneous onset of two different autoimmune disorders: latent autoimmune diabetes in adults and Hashimoto’s disease, both presenting with rare manifestations,
that is, diabetic ketoacidosis and hashitoxicosis. Owing to
initial misdiagnosis and misleading findings, this particular case has revealed the necessity of a holistic diagnostic
approach, including assessment of symptoms, complete
physical examination, antibody tests, and understanding
of pathophysiological correlations between the many different comorbidities.
Even if Glutamic acid decarboxylase antibody (antiGAD) is the prominent autoantibody in LADA, other
islet autoantibodies contribute significantly to the diagnosis of LADA and the assessment of β cell failure and
intercurrent autoimmunity [49].
It has been disclosed that autoimmune disorders are
multifactorial and interconnecting nosological entities with genetic and clinical heterogeneity, characteristics that make the diagnostic and therapeutic approach
a challenging task. Subsequently, it is crucial, when
an autoimmune disorder presents, to address and be
familiar with all the comorbidities. More specifically,
a conceivable theory is that pancreatic β-cell and thyroid autoimmunity coexist under a state of autoimmune
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susceptibility caused by loss of tolerance against self-antigens [50].
According to the American Diabetes Association,
screening for thyroid and other autoimmunity is recommended for patients with T1DM [51]. Moreover, screening for thyroid antibodies and TSH is specifically advised
in patients with LADA at onset and once every 2 years
[35]. Boelaert et al. proposed screening for other autoimmune diseases in patients with autoimmune thyroid disease complaining about new or atypical symptoms [52].
However, screening might be unable to disclose and
exclude extremely rare acute demonstrations of these
disorders, highlighting the importance of the dexterity
and awareness of the clinician.
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