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Case Report

A case of Type 1 Diabetes Mellitus with Klinefelter’s Syndrome
Klinefelter Sendromlu Tip 1 Diyabet Olgusu
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ABSTRACT

Type 1 diabetes mellitus (T1DM) is a model of chronic autoimmune disease beginning with genetic susceptibility in affected individuals
and progressing to autoimmune destruction of 3 cells, precipitated by environmental insult. Some of the patients with T1DM have associ-
ated genetic disorders, such as Klinefelter’s syndrome (KS), Down’s syndrome and Turner’s syndrome. This paper reports a case of T1DM
accompanied by KS. The patient was a 14-year-old male who had been confirmed by absolute insulin deficiency and positive glutamic
acid decarboxylase antibody (GADA). After chromosome analysis was performed because of the delay in his puberty, he was diagnosed
with Klinefelter’s syndrome, 47 XXY karyotype, at his follow-up.
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OZET

Tip 1 diabetes mellitus (T1DM), etkilenen bireylerde genetik yatkinlikla baslayan ve gevresel hasarla yikima ugrayan B hiicrelerinin otoim-
miin yikimina ilerleyen bir kronik otoimmiin hastalik modelidir. TLDM'li hastalarinin bazilari, Klinefelter sendromu (KS), Down sendromu
ve Turner sendromu gibi genetik bozukluklara sahiptir. Bu yazida KS'ye eslik eden bir TLDM vakasi bildirilmektedir. Hasta, mutlak insiilin
eksikligi ve pozitif glutamik asit dekarboksilaz antikoru (GADA) ile teyit edilen 14 yasinda bir erkekti. Ergenliginin gecikmesi nedeniyle kro-
mozom analizi yapildiktan sonra takibinde Klinefelter sendromu 47 XXY karyotipi tanisi konuldu.
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INTRODUCTION

Type 1 diabetes mellitus (TLDM) is a model of chro-  us co-morbidities (3). Some patients with TIDM have
nic autoimmune disease beginning with genetic sus- associated genetic disorders, such as Klinefelter’s synd-
ceptibility in affected individuals and progressing to rome (KS), Down’s syndrome and Turner’s syndrome
autoimmune destruction of {3 cells, precipitated by en-  (4). We report a 15-year-old patient with TIDM accom-
vironmental insult (1, 2). Genetic predisposition and panied by KS, diagnosed at his follow-up.
autoimmunity contribute to the pathogenesis of vario-
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CASE REPORT

A 14-year-old patient was admitted to our center
with the complaint of weight loss, polyuria and poly-
dipsia. The patient was born to a 27-year-old mother
and the first child of nonconsanguineous parents. His
sister was healthy, without remarkable medical history.
There was no family history of diabetes and chromoso-
mal abnormality, but his father and uncle suffered from
rheumatoid arthritis. On physical examination, his he-
ight was 173 cm, weight 47,2 kg and body mass index
15,7 kg/m?. His testicular volumes were 8 and 10 ml for
the right and left one, respectively, and his penile
length was 9.0 cm. Vital signs at admission were as fol-
lows: blood pressure: 100/70 mmHg; heart rate: 110 be-
ats/minute; respiratory rate: 35 breaths/minute; and
body temperature: 98.8°f (37.1°c). Physical examination
revealed Kussmaul breathing (deep and rapid respirati-
on due to ketoacidosis) with acetone odor and mild ge-
neralized abdominal tenderness without guarding and
rebound tenderness. No abnormal finding was evident
on the physical examination of his thorax and abdo-
men. Initial laboratory data were blood glucose: 301
mg/dl; venous pH: 7.24; pC0O2: 25 mmHg, bicarbonate:
12 meq/l; WBC count: 18,500/ml, sodium: 143 meq/l;
potassium: 3.5 meq/l; chloride: 97 meq/l; BUN: 32
mg/dl; creatinine: 1.7 mg/dl; and serum ketones were
strongly positive. The results of the complete blood co-
unt and biochemical analysis are listed in Table 1.

Glutamic acid decarboxylase antibody (GAD) was
positive, and islet cell autoantibodies (ICA) and insulin
autoantibody (IAA) were all negative. HLA genotypes
were DRB1*03, DRB3 and DQB1*02. Type 1 diabetes
was diagnosed. Intensive insulin therapy for hypergly-
cemia was initiated. His blood glucose control was imp-
roved with 16 U insulin glargine and 3-6 U insulin aspart
per meal. After the achievement of blood glucose cont-
rol, the patient was discharged and examined every th-
ree months. At his follow-up, testicular volume and pe-
nile length were the same measured as before, 10 ml
and 9 cm, respectively. Although he was 15 years old
and in puberty, and lack of secondary sexual characte-
ristics was mentioned. The patient’s follicle-stimulating
hormone level was 24.05 mlU/ml (normal range: 0.95-
11.95 mlU/ml) and total testosterone was 526.94 ng/dl
(normal range: 142-923 ng/dl). Having borderline intel-
ligence level and delaying his puberty, for differential
diagnosis, chromosome analysis was performed. The
result was a karyotype of 47, XXY, so Klinefelter’s synd-
rome was diagnosed. Testosterone therapy was plan-

47, XXY Case with Type 1 Diabetes

ned to start at his follow-up. The parents’ of this patient
consent was obtained for this case study.

Table 1. Laboratory findings on the admission of the

patient
Blood biochemical analysis :::Lirt’s :::lrgn:al
f;sg;g%)plasma glucose 301 70-105
Ketone (mmol/L) 1.5 0-0.6
Hemoglobin Alc (%) 13.35 4-6.0
Alanine transaminase (U/L) 12 0-26
Aspartate transaminase (U/L) | 20 5-34
Albumin(g/dL) 4.1 3.4-4.8
Creatine (mg/dL) 0.62 0.3-1
Potassium (mmol/L) 3.5 3.5-5.2
Sodium (mmol/L) 143 132-145
LDL-cholestrol (mg/dL) 84 60-130
HDL-cholestrol (mg/dL) 46 37-75
Triglyceride (mg/dL) 64 30-125
Spot urinalysis
zArigggalbuminuria (mg/gr 109 0-30
Creatinine (mg/dL) 167.02 24-362

LDL, low-density lipoprotein; HDL, high-density lipoprotein.

DISCUSSION

The patient was at a young age and had typical hy-
perglycemia symptoms, severe hyperglycemia with ke-
toacidosis, and lean body habitus with a body mass in-
dex of 15,7 kg/m?2 He had the positive autoimmune
marker of type 1 diabetes, such as GAD antibodies. At-
kinson et al. showed that 64 kDa autoantibodies were
highly predictive of T1DM (5), and GADA is measurable
in 70%-80% of patients with new-onset T1IDM. The pati-
ent had HLA genotypes of DRB1*03 and DQB1*02 that
comprise a high risk for type 1 diabetes mellitus. His
father and uncle suffered from autoimmune disease;
there was no family history of type 2 diabetes. All the
above points supported the diagnosis of type 1 diabe-
tes mellitus.
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The association between KS and type 1 diabetes
mellitus has been reported recently. KS is classically
known to be associated with abnormalities of glucose
metabolism; about 19% of the patient reported having
impaired glucose tolerance, and 8% have overt type 2
DM (6). In a Danish study, out of 832 patients with KS, 15
had type 1 diabetes (7). According to a study from India,
among 260 patients of T1DM, five patients (1.9%) had
KS (8).

Some patients with TIDM have associated genetic
disorders like Down’s syndrome, Turner’s syndrome
and Klinefelter’s syndrome. Autoimmune diseases like
thyroid disorders, adrenal disorders, celiac disease,
myasthenia gravis, connective tissue disorders, syste-
mic lupus erythematosus and rheumatoid arthritis (9).
Hormonal imbalance in KS may predispose hypogona-
dal males to develop defects in T cell activity that lead
to autoimmune disorders (10).

There are many studies that denote a dramatically
increased risk of type 2 diabetes in KS. There are a few
reports on KS accompanying type 1 diabetes mellitus.
The present patient with TIDM was diagnosed as KS at
his follow- up. Although he was at puberty at the onset,
on consecutive examination, the delay in puberty, such
as lack of secondary sexual characteristics and delay on
testicular volume, was realized. For differential diagno-
sis, chromosome analysis was performed. The karyoty-
pe result was 47, XXY karyotype. Hence, Klinefelter’s
syndrome was diagnosed.

In conclusion, KS should be considered in male pa-
tients with a delay at puberty, especially those diagno-
sed with T1DM, because of the coexisting that is repor-
ted in the recent reports.
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