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Abstract

Purpose: To assess the risk of severe hypoglycemia in Turkish patients with type 2 diabetes mellitus (T2DM| starting insulin therapy with premixed
insulin analogues alone or in combination with oral antihyperglycemic medications.

Material and Method: Data from a subset of Turkish patients who participated in a 1-year, multinational, multicenter, prospective observational study
were evaluated. Insulin treatment was initiated using commonly prescribed premixed regimens: insulin lispro mixture 25/75 (25% insulin lispro, 75%
insulin lispro protamine suspension) or biphasic insulin aspart 30/70 (30% insulin aspart, 70% insulin aspart protamine suspension) twice daily.

Results: Of the 154 patients treated, 61(39.6%) were male with a mean age of 56 years and a T2DM duration of 8.9 years. Twelve patients (7.8%)
experienced >1 episode of severe hypoglycemia, but all recovered. The severe hypoglycemic rate was 0.14 episodes/patient-year. The mean glycated
hemoglobin decreased by 2.7% (10.4% to 7.8%) and fasting plasma glucose by 115.9 mg/dL (265.3 mg/dL to 157.6 mg/dL) (p<0.0001). Self-monitored
blood glucose (2-hour post morning meal) decreased by 163.3 mg/dL (327.0 mg/dL to 216.2 mg/dL; p<0.0001). Self-monitored blood glucose level was
low, particularly af the 2-hour post evening meal. Body mass index increased by 1.4 kg/m?, and total daily insulin dose by 4.2 IU.

Discussion: In Turkish patients with T2DM, initiation of premixed insulin analogues during routine clinical care significantly improves glycemic control
during the first year of treatment, but comes with a risk for severe hypoglycemia. Improvements in physician and patient education within the Turkish
population regarding hypoglycemia management may be of benefit. Turk Jem 2013; 17: 83-8
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Ozet

Amag: Tek basina veya oral antihiperglisemik ilaglarla birlikte hazirkarisim instlin analoglar kullanan, tip 2 diabetes mellitusu (T2DM) olan Turk
hastalarda ciddi hipoglisemi olusumunu degerlendirmek.

Gerec ve Yontem: Bir yil stren, cok uluslu, cok merkezli, prospektif gozlem calismasina katilan Turk hastalarin verileri degerlendirilmistir. inslin
tedavisi asagida belirtilen, sik recete edilen hazirkarisim insulin rejimleri kullanilarak baslanmigstir: instlin lispro mixture 25/75 (%25 insulin lispro,
%75 insulin lispro protamin ¢ozeltisi) veya bifazik instlin aspart 30/70 (%30 insulin aspart, %70 insulin aspart protamin ¢ozelfisi) BID.

Bulgular: Calismaya alinan 154 hastanin 61 (%39,6) erkekti ve ortalama yas 56 yil ve T2DM sUresi 8,9 yildi. Hastalarin 12 tanesi (%7,8) 21 ciddi
hipoglisemi epizodu yasadi, fakat hepsi dizeldi. Ciddi hipoglisemi hizi 0,14 epizod/hasta yili idi. Ortalama glikozile hemoglobin (HbAlc) %2,7
(%10,4'ten %7,8’e) ve aglik plazma glukozu 115 mg/dL (265.3 mg/dLl'den 157.6 mg/dLye; (p<,0001) azalmisti. Hastalarin kendi 6l¢tukleri kan
glukozu (sabah 6guninden 2 saat sonra) 163,3 mg/dL azalmist (327,0 mg/dL'den 216,2 mg/dL’ye; p<,0001). Kendi kendine kan glukozu izlemi;
ozellikle aksam 6gununden 2 saat sonra, dUsuki0. Vicut kitle indeksi 1.4 kg/m? ve toplam ginluk insulin dozu 4,2 U artmisti.

Tarhsma: T2DMW'li TUrk hastalarda klinik bakim sirasinda hazirkarisim instlin analoglarinin baslanmasi tedavinin ilk yilindaki glisemik kontrolon
anlamli derecede iyilesmesini saglamakta, fakat ciddi hipoglisemi riskini de beraberinde getirmektedir. TUrk popuUlasyonundaki hekim ve

hastalarin egitimlerinde hipoglisemi yonetimi hakkindaki gelistirmeler yararl olabilir. Turk Jem 2013; 17: 83-8
Anahtar kelimeler: Hazirkarisim instlin analoglar, ciddi hipoglisemi epizodu, tip 2 diabetes mellitus, gézlem ¢alismasi

Introduction

Deficit of endogenous insulin secretion progresses over time
in patients with type 2 diabetes mellitus (T2DM). Because of
the progressive deterioration in pancreatic -cell function, oral
antidiabetic medications (OAMs) are often unable to sustain
control of hyperglycemia. Thus, insulin remains the foundation of
antihyperglycemic therapy (1). Although it is generally agreed that
insulin therapy should be started in a timely manner in these patients,
many health care professionals delay insulin therapy for various
reasons, including concern over hypoglycemia and weight gain (2).
Additionally, patients are reluctant to begin insulin therapy due to a
variety of reasons, including fear of injections, fear of hypoglycemia,
and complexity/inconvenience of insulin regimens (3).

Premixed insulin analogues, typically composed of a combination
of a rapid-acting insulin analogue for prandial coverage and a
protamine suspension of the analogue for basal coverage,
may help mitigate the reluctance fo initiate insulin therapy by
eliminating potential errors due to patient self-mixing of insulin,
minimizing the number of injections required, and providing
greater flexibility in timing of dose relative to meal time (4,5).
Nevertheless, hypoglycemia remains a potentially serious
complication of any insulin regimen, and patients with T2DM
have been shown to be at higher risk of severe hypoglycemia
with insulin treatment compared with other treatments (6).
Several clinical trials of premixed insulin analogues have been
conducted in patients with T2DM (7-11), but little information exists
regarding the real-world risk of severe hypoglycemia in these
patients. In addition, the choice of insulin regimen after OAM
failure remains controversial (10, 11). Therefore, we undertook the
present analysis of a Turkish subpopulation from a multinational
observational study to assess the risk of severe hypoglycemia
(primary objective) and to examine glycemic measures routinely
available in clinical practice (secondary objective) with insulin
therapy initiation using premixed insulin analogues in patients
with T2DM suboptimally controlled with OAMSs (12).

Materials and Methods

Study Design

The original study was a 12-month multinational, multicenter,
open-label, prospective, observational study in patients
with suboptimal glycemic control who initiated a commonly
prescribed premixed insulin analogue (12). At baseline (insulin
initiation), patients either continued or discontinued OAM
therapy. Consistent with an observational design, patients were
treated in outpatient settings by general practitioners, internists,
or diabetes specialists. Treatment for diabetes was prescribed
according to the usual standard of care, and treatment pattern
and initiation of changes were solely at the discretion of the
physician and patient in the course of standard clinical practice.
Data were collected at 0 months (baseline, visit 1), 4 (1) months
(visit 2), 8 (1) months (visit 3), and 12 (x1) months (visit 4). Only the
results for the Turkish patients who participated in the study are
provided in this report.

Patients and Treatment

Patients aged =18 years with T2DM (according to the World Health
Organization (WHO) classification) and a body mass index (BMI)
<40 kg/m?2, receiving at least one OAM without insulin for at least
3 months immediately before the study and, in the opinion of the
physician, requiring insulin therapy to achieve proper metabolic
control were enrolled. Patients were not allowed to participate
if they had taken the following medications for more than 2
weeks within 3 months before entering the study or during the
observation period: chronic systemic glucocorticoid therapy
excluding topical and inhaled preparations, any prescription drug
to promote weight loss, or thiazolidinediones.

Premixed insulin treatment, as monotherapy or in combination
with OAMs, was initiated by the administration of insulin lispro
low mixture 25/75 (25% insulin lispro, 75% insulin lispro protamine
suspension) or biphasic insulin aspart 30/70 (30% insulin aspart
and 70% insulin aspart protamine suspension), twice daily, before
morning and evening meals.
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Study Measures

The primary assessment was the risk of severe hypoglycemia, as
determined by the number of patients with at least one severe
hypoglycemic episode during 1 year of observation, and the rate
(number of episodes per patient-year) of severe hypoglycemia.
A severe hypoglycemic episode was defined as an event
requiring the assistance of another person to actively administer
carbohydrate, glucagon, or other resuscitative actions and was
associated with either a blood glucose level <70 mg/dL or a
prompt recovery attributable to the restoration of plasma glucose
to normal. Secondary measures included mean changes from
baseline in glycated hemoglobin (HbATc), fasting plasma glucose
levels (measured in the clinic), self-monitored postprandial whole
blood glucose levels, BMI, and total daily insulin dose after starting
therapy with premixed insulin analogues.

Statistical Analyses

Estimates for the study population size for the original study were
based on the incidence of severe hypoglycemia reported in the
United Kingdom Prospective Diabetes Study (UKPDS) trial (6). The
original study enrolled 1150 patients of whom 1139 received at least
one dose of insulin (12). In the current study, a subset of 154 Turkish
patients who received at least one dose of insulin was included
in the analyses. The frequency of severe hypoglycemia between
insulin groups was compared using Fisher's exact test. Changes
(intrapatient) from baseline in HbAlc levels, fasting plasma glucose
levels, postprandial blood glucose levels recorded 2 hours after
the morning and evening meals, BMI, and total daily insulin dose
were calculated. Differences between mean baseline and 12-
month values were assessed for glycemic indices using a paired
t-test, with a p-value <0.05, indicating a significant difference from
baseline; 95% confidence intervals (Cls) were constructed for the
mean differences.

Results

Patient Disposition and Baseline Characteristics

Of the 155 Turkish patients enrolled, 154 patients received
insulin (138 insulin lispro 25/75 and 16 insulin aspart 30/70) and
1 patient was not treated. Of the 154 treated patients, 35 (23%)
discontinued and 118 (77%) completed the study; 1(0.6%) patient
had no follow-up data beyond visit 1. Reasons for discontinuation
included physician decision (n=17), lost to follow-up (n=15), death
(n=2), and subject decision (n=1).

The characteristics of the patients are summarized in Table 1. The
mean (standard deviation [SD]) age was 56 (10) years, and the
duration of diabetes mellitus was 8.9 (5.4) years (Table 1). The
most common OAM at baseline was metformin (46.7% of 242
medications administered); 70 (45.5%) patients stopped OAMs
from baseline.

Primary Measure

Of the 154 insulin-treated patients, 12 (7.8%) reported 16 severe
hypoglycemic episodes (8 with 1 episode each and 4 with 2
episodes each). No significant difference (p=1.000) was found in
the frequency of severe hypoglycemia between patients treated
with insulin lispro 25/75 (8.0%, 11 of 138 patients) and those
treated with insulin aspart 30/70 (6.3%, 10f 16 patients). The rate of

severe hypoglycemia over the 12-month study was 0.14 episodes
per patient-year. All hypoglycemic episodes were confirmed by
blood glucose readings. Eight episodes (50.0% of total episodes)
occurred between the morning mean and lunch, 1(6.3%) occurred
between lunch and the evening meal, 3 (18.8%) occurred between
the evening meal and bedtime, and 2 (12.5%) occurred between
waking and the morning meal; the timing of 2 episodes was
unknown (Table 2). Most events (11 of 16) were reported in Visit 2
(Table 2). There were no reported nocturnal severe hypoglycemic
episodes. Two episodes (12.5%) resulted in changed insulin
regimens and 1 (6.3%) resulted in hospitalization. During 12
episodes (75.0%), the patients were aware of hypoglycemic
symptoms, and during 4 episodes (25.0%), the patients were
unaware of symptoms. All patients recovered.

Secondary Measures

Secondary measures are summarized in Table 3 and Figures 1
and 2. The mean change from baseline in HbAlc was -2.7% (95%
Cl -3.0% to -2.4%; p<0.0001). Fasting plasma glucose and self-
monitored 2-hour postprandial blood glucose after the morning
meal also showed significant improvement with premixed insulin
analogue therapy, with mean changes from baseline of -115.9
mg/dL (95% Cl -135.2 mg/dL to -96.6 mg/dL; p<0.0001) and
-163.3 mg/dL (95% Cl -228.6 mg/dL to -98.0 mg/dL; p<0.0001),
respectively. Only 1 patient had both baseline and 12-month
values for the 2-hour postevening meal time point. Over the 12-
month period, the mean (SD) BMI increased from baseline by 1.4
(1.8) kg/m2, and the mean total daily insulin dose increased by
42M.9)1U.

Table 1. Patient baseline characteristics

Characteristic Patients, n=154
Male, n (%) 61(39.6)
Female, n (%) 93(60.4)
Age, years 56.2(10.3)
Diabetes duration, years 8.9(5.4)
Body mass index, kg/m? 29.0(4.6)
HbAlc, % 10.4(1.8)
Fasting plasma glucose, mg/dL 265.3(83.2)
Fasting whole blood glucose, mg/dL 265.5(78.5)
Insulin prescribed at baseline, IU/day 37.7(11.0)
Oral antihyperglycemic medications, n (%) 242
Metformin 13 (46.7)
Gliclazide 38(15.7)
Glimepiride 35(14.5)
Acarbose 27 (1.2)
Repaglinide 9(3.7)
Pioglitazone 7(2.9)
Nateglinide 61(2.5)
Glipizide 5(2])
Glibenclamide 1(0.4)
Rosiglitazone 1(0.4)
HbAlc=glycated hemoglobin; SD=standard deviation.

Data are presented as mean (SD), unless otherwise noted
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Less than half of the patients in this observational study performed
self-monitored blood glucose determinations. The time point with
the highest rate of patient participation was the baseline 2-hour
post morning meal blood glucose measurement, with 55 of 154
(36%) patients recording values. This number decreased to 25
patients (16%) by the end of the 12-month observational period,
with only 17 patients (11%) having both baseline and 12-month
recorded values. The rate of performance of the 2-hour post
evening meal blood glucose measurement was even lower than
that of the post morning meal blood glucose determination, with
18 (12%) patients performing the measurement at baseline and 8
(5%) patients performing the measurement at 12 months.

Discussion

Hypoglycemia is still a significant barrier o adequate glycemic
control in patients with T2DM treated with insulin. In this analysis
of a Turkish subpopulation with T2DM from a multinational
observational study (12), the rate of severe hypoglycemia is
consistent with many population-based studies of insulin-treated

patients with T2DM (0.12 fo 0.28 episodes/patient-year) (13-17),
and higher than typically reported in confrolled clinical trials
of premixed insulin analogues (0.00-0.10) (7-11). The modest
increase in BMI observed was not unexpected and in keeping
with previous studies of premixed insulin regimens in insulin-
naive patients (7-11, 18-21).

A possible explanation for the higher rate of severe hypoglycemia
found in this real-world study compared with those in controlled
clinical trial settings could be a lack of or minimal patient education
and engagement regarding insulin therapy and management of
hypoglycemia in routine clinical practice. By comparison, patients
in controlled clinical trials are typically monitored by clinical staff and
engaged in dialogue regarding their therapy fo a degree that is often
difficult to achieve in a average specidalist center, and even more soin
general practice seftings. Thus, controlled clinical trial environments
may not be fully applicable to the real-world sefting (22).

Similar to the current study, a retrospective medical records
analysis of Turkish patients with T2DM who received conventional
insulin therapy on an outpatient basis reported a rate of severe
hypoglycemia of 0.15 episodes/patient-year (13). In that study, the
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Figure 1. Glycated hemoglobin (HbAlc ) over 12 months (mean+standard
deviation).

Figure 2. Fasting plasma glucose over 12 months (mean + standard
deviation).

Table 2. Timing of severe hypoglycemic events

Time of day Visit 2 Visit 3 Visit 4
4 (+1) months 8 (+1) months 12 (1) months
Insulin lispro Insulin aspart 30/70 Insulin lispro Insulin aspart 30/70 Insulin lispro
25/75 n(n) 25/75 n(n) 25/75
n (n) n (n) n(n)

Between morning meal and lunch 5(6) 0 10) 0 11
Between lunch and evening meal 100 0 0 0 0
Between evening meal and bedtime 10 0 100) 10) 0
Between waking and morning meal 1) 0 10) 0 0
Unknown 10) 10) 0 0 0
Total® 9(10) 10 3(3) 100) 10
n (n) = Number of patients with severe hypoglycemia (humber of events); 138 patients received insulin lispro 25/75 and 16 received insulin aspart 30/70
“Three patients were counted in more than one category: One patient (insulin lispro 25/75) between morning meal and lunch at visit 2 and between evening meal and bedtime
at visit 3; one patient (insulin lispro 25/75) between morning meal and lunch at visits 2 and 3; and one patient (insulin aspart 30/70) between evening meal and bedtime at
visit 3 and unknown time of day at visit 2.
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Table 3. Changes in measures of glycemic and metabolic control

Baseline 12 Months Change from Baseline
n n
Mean (SD) Mean (SD) Mean (SD)
HbA1C (%) 143 120 n7
10.4(1.8) 7.8(1.3) -2.7 (1.9
Fasting plasma glucose (mg/dL) 123 75 70
265.3 (83.2) 157.6 (60.4) -115.9 (80.9)*
2-hr postmorning meal blood glucose (mg/dL) 25 17
327.0(102.5) 216.2 (80.1) -163.3 (127.0)*
2-hr postevening meal blood glucose (mg/dL) 8 1
255.4(51.2) 196.8 (44.4) -69.0 (N/A)
Body mass index (kg/m?) 154 120 120
29.0 (4.6) 30.6 (4.4) 1.4(1.8)
Insulin dose (IU/day) 154 120 120
37.711.0) 42.1(15.3) 4.201.9)
HbATc=glycated hemoglobin; SD=standard deviation
* P<0.0001 determined from a paired t test comparing differences between mean baseline and 12-month values.

authors reported that only 10% of patients with T2DM regularly
attended a diabetes teaching program and only 5% of patients
performed self-monitoring of blood glucose. Patient-reported
reasons for severe hypoglycemic episodes, which were not
collected in the current study, included dietary mistakes (65.5%),
exercise (27.5%), and insulin overdose (7%) (13).

Intensification of diabetes therapy to include insulin is often
delayed until patients have markedly high HbAlc values (23,24).
This occurs for a variety of reasons on the part of both physicians
and patients (25). Indeed, the current study population had a
mean HbATc of 10.4% at the time of insulin initiation, an indication
that T2DM had progressed significantly in these patients.
Although the mean duration of diabetes at baseline (8.9 years)
was similar to, or less than other populations reported to have
lower baseline HbAlc levels (26-28), it is important to note that
the diabetes duration value was obtained from patient recall of
the date of diagnosis, which could be prone to error. In addition,
patients could have gone undiagnosed for some time. Thus, there
appears o be an important opportunity within the Turkish diabetes
community to screen and treat patients with T2DM sooner.
Despite the apparent advanced progression of their disease, the
patients in this study responded well in terms of glycemic control
to relatively low insulin doses and small insulin dose increases,
with significant improvement in HbAlc, fasting plasma glucose,
and self-monitored postprandial blood glucose recorded 2
hours after morning meal. This may suggest that, in this patient
population, insulin resistance may play a minor role in patients
with T2DM (29), and may indicate an opportunity fo bring patients
into glycemic control without the need for high insulin doses.

A limitation of this study includes the potential for patient recall
bias, which could have resulted in underreporting or overreporting
of hypoglycemia. In addition, if the patients were not clear on the
reporting criteria for hypoglycemia, it is possible that there may
have been confusion regarding the severity of their hypoglycemic
events. However, the patients were asked to recall severe
hypoglycemic episodes rather than mild hypoglycemia, and it has

been shown that unlike mild hypoglycemia, retrospective recall of
severe hypoglycemia is relafively robust (14,30). Another possible
limitation is that patient participation in self-monitoring of blood
glucose was low, especially at the 2-hour postevening meal. Thus,
results for postprandial blood glucose values represent only a
portion of the patient population. For these reasons, the results of
the present study should be interpreted with caution. The lack of a
requirement for the study design to record possible complications
of diabetes such as, diabetic neuropathy or nephropathy, also
represents a possible limitation.

In conclusion, initiation of insulin therapy with premixed insulin
analogues in Turkish patients with T2DM in normal clinical
practice significantly improves glycemic control during the first
year of treatment, but comes with a risk for severe hypoglycemia.
An important opportunity exists to better educate Turkish patients
regarding self-monitoring of blood glucose and strategies to
avoid hypoglycemia. As with all patients with T2DM, education
regarding diet and exercise to help control weight gain, manage
hyperglycemia and hypoglycemia, and improve insulin sensitivity
is of greaf importance.
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Abstract

Purpose: Hereditary haemochromatosis (HH) is a genetic disease with autosomal recessive trait. Recent studies demonstrated the importance of
C282Y gene mutation in the aetiology of HH. Free iron accumulating in pancreas deteriorates insulin secretion and synthesis which can lead to
insulin resistance and the development of type 2 diabetes mellitus (T2DM) in patients with HH. There has been no study determining the prevalence
of haemochromatosis gene (HFE] mutations and HH in diabetic patients in Turkey. We planned this study in order to investigate the C282Y and
H63D mutation that cause HH in T2DM.

Material and Method: In this study, we included185 patients with T2DM. Patients older than thirty-five years, not taking vitamin supplementation, iron
preparates and/or oral contraceptives and those without any signs of active bleeding were included while patients with any infectious, systemic or
immune disease were excluded from the study. Serum transferrin saturation (TS), ferritin, iron, and total iron binding capacity levels were measured
after 12 hours of fasting.

Results: Ten (5.4%) cases with TS of more than 45% were detected at the first evaluation. The test was repeated in those cases and 6 patients with TS of
more than 45% were left according to the second measurement. H63D and C282Y gene polymorphisms were not present in these patients.

Discussion: We did not find any correlation between the existence of T2DM and HFE polymorphisms. We assume that screening for HH in T2DM in
our population is not needed. Turk Jem 2013; 17: 89-91

Key words: Hemochromatosis, Type 2 diabetes, transferrin saturation

Ozet

Amag: Herediter Hemokramotozis (HH) otozomal resesif 6zelliginde genetik bir hastaliktir. Onceki calismalar,HH etyolojisi igin C282Y gen
mutasyonunun &nemini gostermistir. HH'lu hastalarda pankreasta serbest demir birikmesi, instlin sekresyonunu ve sentezini bozarak, instlin
resistansi ve tip 2 diabet mellitds (DM) gelisimine 6ncelik etmektedir. Turkiyedeki diabetik hastalarda HFE gen mutasyonu ve HH prevalansi
belirlemeye yonelik herhangi bir calisma bulunmamaktadir. Biz bu calismada, tip 2 DM de HH sebep olan C282Y ve H63D mutasyonunu
arastirmayi planladik.

Gereg ve Yontem: Bizim ¢alismamiza tip 2 DM tanisi olan 185 hasta dahil edildi. Hastalar 35 yasin Uzerinde,vitamin destegi ,demir preparati
ve/veya oral kontraseptif tedavi almayan ve aktif kanama isareti olmayan hastalar dahil edilirken, infeksiyon, sistemik ve immUn sistem hastaligi
bulunanlar ¢calisma disinda birakildi. 12 saat aglik sonrasi serum transtferrin saturasyonu (TS), ferritin, demir ve demir baglama kapasitesi 6l¢0IdU.
Bulgular: ilk degerlendirmede 10 vakada (%5.4) transferrin saturasyonunun % 45" in Uzerinde bulundu. Bu vakalarla test tekrarlandi ve ikinci
degerlendirmede 6 vakada TS %45 ‘in Gzerinde bulundu. Bu hastalarin hicbirinde H63D ve C282Y gen polimorfizmi saptanmadi.

Tarhsma: Biz tip 2DM ve HFE poliformizmi arasinda bir korelasyon bulamadik. Bizim toplumumuzda tip 2 DM li hastalarda, HH icin mutasyon
taramayi énermiyoruz. Turk Jem 2013; 17: 89-91

Anahtar kelimeler: Hemokromatozis, Tip 2 diabetes mellitUs, transferrin saturasyonu
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Introduction

Hereditary haemochromatosis (HH) is a genetic disorder

characterized by increased dietary iron absoption and
accumulation in body tissues such as liver, pancreas, joints and
pituitary gland. Iron accumulation in body tissues may lead to
cirrhosis, hypogonadism and arthralgia (1). Even though diabetes
mellitus is a well-known complication of HH, the percentage of
people presenting with typical type 2 diabetes mellitus (T2DM)
having polymorphisms in the HFE gene is not exactly known (2).
The HFE gene product is a HLA-like molecule which is presented at
cell surface. It is bound to 32-microglobulin, where it is proposed
to modify the affinity of transferrin to its receptor. Although C282Y
gene predicts serum iron indices (3-5), reports of C282Y allele
frequency in T2DM are conflicting (6-8).
The C282Y mutation in the HFE gene is the main one which causes
haemochromatosis.  83% of hemochromatosis patients are
homozygous for this mutation (9). The H63D polymorphism, which
is the second variant of HFE gene, is not per se associated with
hemochromatosis, but it acts synergistically with C282Y mutation
(9). Body iron stores are shown to be associated with abnormal
glucose tolerance and insulin resistance (10). Nonetheless, the
results are open to discussion. Many studies tried to affirm the
hypothesis that heterozygosity for hereditary hemochromatosis-
causing mutations could be a risk factor for diabetes (10). Kwan et
al. found an increased frequency of C282Y mutations in patients
with T2DM and they stated that the C282Y gene mutation was a
potential genetic marker for T2DM (11). In a study by Fernandes-Real
et al,, the C282Y dllele frequency was similar in patients with T2DM
and controls, however, the H63D allele frequency was significantly
increased in patients with T2DM. Many studies failed to show this
association (12). The prevalence of C282Y and H63D mutations
was not found to be increased in patients with T2DM compared
to non-diabetic population in some other studies (13-16). Thus, we
investigated the association of the C282Y and H63D mutations with
T2DM in the Turkish population.

Materials and Methods

One hundred eighty-five patients (110 female and 75 male) with
T2DM diagnosed according fo the ADA criteria were included in
this study. Patients older than thirty-five years, not using vitamin
supplements, iron preparates or oral contraceptives, and with
no active bleeding were included. Those with any infectious,

systemic or immune disease were excluded from the study. Serum
transferrin saturation (TS), ferritin, iron, and total iron binding
capacity were evaluated after 12 hours of fasting. The test was
repeated in subjects whose serum TS levels were more than 45%.
TS levels of more than 45% were detected in 6 patients. H63D and
C282Y mutations were analyzed in these patients. Serum iron
levels and serum total iron binding capacity were measured using
an automatic spectrophotometric analyzer. Serum ferritin levels
were measured by immunometric assays. TS% was calculated
by dividing serum iron levels by total serum iron binding capacity
multiplied by 100%. DNA was extracted from EDTA-anticoagulated
blood samples collected from the patients using standard methods.
HFE C282Y genotyping was performed by the PCR-RFLP method
using modified oligonucleotide primers sequence to improve allelic
discrimination (5'-CTA CCA GGG CTG GAT AAC CTT G, and, 5-TGG
CTCTCATCA GTC ACATAC C) (17). H63D genotyping was performed
similarly as described above. All patients were Turkish and they
participated in the study after signing an informed consent form.
The study protocol was approved by the Ethics Committee of the
Ministry of Health Diskapi Y.B. Education and Research Hospital.

Results

The average age of the patients was 57.3+10.1 years and the
duration of T2DM was 11.2+7.2 years. Serum TS levels of more than
45% were detected in 10 patients (5.4%). The test was repeated
in these patients and 6 patients were found to have the same
results. These patients were analyzed for H63D and C282Y gene
polymorphisms, but none of the mutations were detected (Table 1).

Discussion

The C282Y mutation in the HFE gene may lead to
haemochromatosis. Furthermore, 83% of hemochromatosis
patients are YY homozygotes (9). The H63D polymorphism is the
second variant of HFE gene and acts synergistically with C282Y
mutation. (9). The relationship between accretion of iron and
increased risk of type 2 diabetes had been attributed to insulin
synthesis and secretion inhibitory effect of iron (18-19). Increased
body iron may cause oxidation of free fatty acids that bring out
free radicals (20). Increased free fatty acid oxidation diminishes
glucose utilization in muscle tissue and increases gluconeogenesis
in the liver, leading to insulin resistance (18-20). Studies on non-
cirrhotic haemochromatosis and on hypertransfused patients with

Table 1. H63D and C282Y mutations of the patients (Transferrin saturation > 45%)

Age Ferritin Iron Iron binding capacity TS (%) H63D mutation C282Y mutation
(year) (ng/ml) (no/di) (ng/di)

65 357 120 235 51 negative Negative

76 261 134 194 45.5 negative Negative

65 187 154 an 49,5 negative Negative

69 135 151 331 45.6 negative Negative

42 110 13 229 49,3 negative Negative

55 355 161 307 52,4 negative Negative
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B-thalassemia support the evidence that accumulation of iron
leads to development of insulin resistance (21-22). Clarke et al.
studied the prevalence of HFE gene mutation in a limited number
of Turkish people and found that the H63D allele frequency was
17.7% while C282Y mutation was not present (23). Recently, 4633
subjects (3827 men, 806 women with a mean age of 35+8.0) were
investigated for hereditary haemochromatosis in terms of C282Y
and H63D mutations in a study by Barut et al. (24) and 11 (10 men, 1
woman) subjects were found to be heterozygous while 1 case was
homozygous for the H63D mutation, however, the C282Y mutation
was not detected in any of them. Simsek and collegues (25), has
found H63D mutation in 60 out of 143 HH patients in whom 49 of
them were heterozygous and 11 of them were homozygous for this
mutation. They also declared that none of their patients had C282Y
mutation.

We did not defect C282Y mutation in our study population consistent
with the results above, but the absence of H63D can be atfributed
to the insufficient number of subjects involved in our study.

One study reported the increased prevalence of HFE mutation in
diabetic patients compared to control subjects and also indicated
that the C282Y mutation was more common among patients with
diabetic nephropathy when compared with normoalbuminuric
ones (26). However, our results were similar to the results of other
studies which did not show increased prevalence of C282Y and
H63D mutation among diabetic patients. Routine screening for HH
in diabetic patients is not recommended but HH can be suspected
as an aetiologic factor in patients who required early insulin
therapy. Genetic analyses must be performed for selected patients
in our population after phenotypic scanning. Patients susceptible to
haemochromatosis with elevated serum ferritin levels and TS can
undergo genetic analyses earlier.

The lack of a control group is the main limitation of this study. We
recommend genetic analyses for HFE gene mutation in diabetic
patients who have clinical, biochemical and phenotypical
characteristics of HH. Further studies with larger sample size are
needed fo investigate the prevalence and importance of HFE gene
mutation in the Turkish population with diabetes.
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Hipertansif Tip 2 Diyabetiklerde Telmisartan ve Losartanin insUlin
Duyarliigina Etkileri

The Effects of Telmisartan and Losartan on Insulin Sensitivity

Okan Bakiner, Emre Bozkirli, Eda Ertorer

Baskent University School of Medicine, Adana Medical Center, Endocrinology and Metabolism, Adana, Turkey

Ozet

Amag: Anjiotensin Reseptdr Blokorleri (ARB) insulin direncini dizeltmektedir. ARB grubundan telmisartanin Renin-anjiotensin- sistemi
inhibisyonundan bagimsiz, parsiyel PPAR-gamma aktivitesi gostererek insulin duyarliigini arttirdigi gosterilmistir. Bir baska ARB olan losartanda
bu clk}ivgr(?< bulunamamistir. Calismamizda tip 2 diyabetik hastalarda telmisartan ve losartanin insulin direnci Gzerine etkilerini karsilastirmayi
amagladik.

Gereg ve Yontem: Calismaya U¢ aydir telmisartan yada losartan alan , sulfonilre tedavisi ile metabolik kontrolt saglanmis 2 diyabetli hastalar
alindi. Hastalarin antropometrik élgimleri alindi, aglik plazma glukozu, HbAIC, bazal instlin ve serum adiponektin dizeyleri belirlendi;
HOMA-IR hesaplandi. Hiperinsulinemik-6glisemik klemp testiyle instlin duyarliigini yansitan M degerleri bulundu. Takiben hastalarin almis
oldugu ARB kesildi. Onbes gunlUk ilactan temizlenme periyodunu takiben énceden losartan almis olan gruba (Grup1) telmisartan (80mg/gun),
onceden telmisartan almis gruba (Grup 2) losartan (50 mg/gun) verildi. 12 hafta takip sonunda hastalara bahsedilen antropometrik digumler
ve laboratuvar testleri ile hiperinsulinemik dglisemik klemp testi tekrarlandi.

Bulgular: Calismayi 1. Gruptan dokuz, 2. Gruptan sekiz hasta tamamladi. Baslangig 6zellikleri agisindan gruplar arasinda anlamli farklilik yoktu.
Calisma bitiminde Grup T'de kan basinci, aglik plazma glukozu, HbATC, bazal instlin duzeyi, serum adiponektin dizeyileri, HOMA-IR ve M
degerlerinde baslangica gére anlamli farklilik yokken vicut agirligi ve vicut kitle indeksinde istatistiksel anlamli azalma tespit edildi (p=0,034 ve
p=0,023). Buna karsin Grup 2’ deki hastalarda bahsedilen hicbir parametrede ¢alisma baslangici ve bitisi arasinda fark yokken hiperinsuliemik-
oglisemik klemp testiyle belirlenen instlin duyarliiginda anlamli artis saptandi (p=0,028).

Tarhsma: Bu bulgulorlo kisa sureli tedavide tip 2 diyabetik hastalarda losartanin insolin duyarliigini, telmisartan anlamli kilo kaybi yaptigi halde
bu ilaca gére daha belirgin duzelttigi sonucuna varildi. Turk Jem 2013; 17: 92-7

Anahtar kelimeler: Telmisartan, losartan, insulin direnci

Abstract

Purpose: Telmisartan has been reported to increase insulin sensitivity by acting as a partial PPAR-gamma agonist, regardless of its renin-
angiotensin system inhibition, but losartan has no such activity. In this study, we compared the effects of telmisartan and losartan on insulin
sensitivity among type 2 diabetic patients.

Material and Method: Age-, sex- and weight-matched patients, who had been on telmisartan or losartan treatment for af least 3 months, were
included. Their anthropometric measurements were performed, blood pressures were recorded. Fasting venous blood samples were obtained
for analyzing the levels of glucose, HbAIC, insulin and adiponectin. HOMA-IR was calculated. An euglycemic hyperinsulinemic clamp procedure
was performed in each subject and M index was calculated. Thereafter, telmisartan and losartan were withdrawn in both groups. A cross-over
design was planned; following a wash-out period of 15 days, losartan group (Group 1) was given telmisartan 80 mg/day, telmisartan group (Group
2) was administered losartan 50 mg/day. After 12 weeks of therapy, all measurements, calculations and the eug?ycemic hyperinsulinemic clamp
test were re-performed.

Results: General characteristics of the patients at inclusion were similar. Nine cases in group 1 and 8 cases in Group 2 concluded the follow-up.
In Group 1, among all follow-up parameters, only weight exhibited a significant decrease at final evaluation (p=0,034). In Group 2, only M value
was found to increase (p=0,028).

Discussion: Our findings indicated that losartan improved insulin sensitivity in patients with concomitant hypertension and type 2 diabetes, and
telmisartan use resulted in more weight loss. Turk Jem 2013; 17: 92-7

Key words: Telmisartan, losartan, insulin resistance
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Hipertansif Tip 2 Diyabetiklerde Telmisartan ve Losartanin instlin Duyarliigina Etkileri

Giris

Hipertansiyon, insulin direnci ve hiperinstlinemi iliskisi iyi
bilinmektedir. Tedavisiz esansiyel hipertansif hastalarda aclik ve
tokluk insulin duzeyleri normotansif kontrollerden yiksek bulunmus
ve vUcut kitle indeksine gére dizeltme yapildiginda plazma insulin
duzeyi ile kan basinc arasinda direkt iliski bulunmustur (1-3).
Cesitli popUlasyonlarda yapiimis genis prospektif bir ¢alismada
esansiyel hipertansiyonlu hastalarin, non-hipertansif bireylere gére
tip 2 diyabet gelisimi acisindan daha fazla risk altinda bulundugu
saptanmigtir (4).

Renin-Anjiotensin Sisteminin (RAS), kan basinci regilasyonunda
oynadiklari anahtar rol disinda instlin direnci ve diyabet gelisimi
Uzerine de etkileri oldugu bilinmektedir. Ayni sekilde insdlin
direncinin de doku RAS tzerinde etkileri vardir. instlin direncinde
postranskripsiyonal mekanizmalarla dokularda anjiotensin
reseptord 1(ATIR) upregulasyonu ve anjiotensin Il (AT 1) Uretim
ve efkinliginde arfis meydana gelir (5). AT II'nin insUline bagl
olusan vazodilatasyonu ve glukoz transportunu inhibe ettigini
gosteren kanitlar vardir (6,7). RAS inhibisyonu kas kan akiminda
duzelme yaparak (8), sempatik akfiviteyi azaltarak (9), serum iyon
dizeylerinde degisme yaparak (10), vazodilatasyondan bagimsiz
olarak instlin sinyalizasyon yolaginda duzelmeler yaparak ve
buna bagl periferik glukoz kullanimini arttirarak (11) ve yag dokusu
ile adipokinler Uzerine olan etkilerle (12) insulin direncini azaltabilir.
Ayni zamanda RAS inhibisyonunun, serum potasyum ve
magnezyum iyonlari Uzerindeki iyonik dengeyi dUzeltici etkisinin ve
pankreatik beta hicre mikrosirklasyonunu dizeltmesinin insulin
sekresyonu Uzerine olumlu katkilari olacagr disunUlmektedir (13).
Anjiotensin dénustirict enzim inhibitorleri (ACEI) ve Anijiotensin
reseptdr blokorleri (ARB) gibi RAS inhibisyonu yapan ilaclarin
insulin direncini belirgin dustrmeleri ve antidiyabetik etkilerinden
dolayl, ginumuzde bu gurup ilaclar diyabet gelisimi acisindan
metabolik pozitif etkileri olan populer ajanlar olmuslardir. ACEI
ve ARB’lerin RAS inhibisyonu Uzerinden olan koruyucu etkileri
benzer bulunmustur, meta-analizlerde bu grup ilaclarla RAS
inhibisyonunun tip 2 diyabet gelisimi relatif riskini yaklasik %22
azaltg hesaplanmistir (14).

Yakin zamanda bazi ARB'lerin antidiyabetik etkilerini parsiyel PPAR-
gamma (peroksizom proliferator aktive edici reseptér-gamma)
agonizmasi yaparak gosterdigi bulunmustur (15). PPAR-gamma
akfivasyonu ile yag dokusunda preadipositlerin olgun adipositlere
diferansiyasyonu saglanir ve yag dokusunda instline duyarhgini
arttinci yénde etki olur.Yine diferansiye olmus yag hicrelerinden
serbest yag asitleri, tUmor nekroze edici faktor alfa, interlokin-6 ve
rezistin gibi insUlin direnci Uzerine olumsuz etkileri olan sitokinlerin
salinimi azalirken, instlin duyarlastirnicr adiponektin salinimi artar
(16). ATIRlerinin ¢ikarildigi hicre modellerinde bu PPAR-gamma
aktivitesinin devam ettigi bulunmus, bundan dolayi bu etkinligin
RAS inhibisyonundan bagimsiz oldugu sonucuna varlmistir
(15). ARB'ler arasinda, PPAR-gamma uyarici etkinin terapotik
konsantrasyonlarda sadece telmisartanda bulundugu, bunun
disinda yUksek dozlarda kismen irbesartanin ve daha az olarak
da candesartanin benzer aktiviteye sahip oldugu belirlenmistir (17).
Losartan ve diger ARB'lerin herhangi bir konsantrasyonda PPAR-
gamma aktivitesi gozlemlenmemistir (17,18).

Calismamizda, tedavi géren tip 2 diyabetli hastalarda antihipertansif
ajan olarak kullanilan telmisartan ve losartanin instlin direnci
Uzerine olan efkilerini karsilastirmayl hedefledik. Bu sekilde
terapotik dozlarda hem RAS inhibisyonu hem de parsiyel PPAR-
gamma agonizmasli Uzerinden ikili etki gosteren telmisartanin,
klinik uygulamada bilinen PPAR-gamma aktivitesi olmayan klasik
ARB'lerden anlamli Ustunlk gosterip géstermedigini arastirmayi
amacladik.

Gere¢ ve Yontem

Hasta Secimi
Calismaya Baskent Universitesi Adana Uygulama ve Arastirma
Hastanesi Endokrinoloji ve Metabolizmma Hastaliklari klinigine
basvuran, yeni tani almis, daha énce medikal tedavi gérmemis,
tip 2 diyabetik, hafif-orta siddette hipertansiyonu olan 20 hasta
dahil edildi. Tip 2 diyabet tanisi icin Amerikan Diyabet Birliginin
2004 yilindaki kilavuzu esas alindi (19).Yine hafif-orta siddette
hipertansiyon tanisi Joint National Committee VIl kriterlerine gére
evre 1 hipertansiyonu kapsayan tedavi gérmeyen hastalar igin
kullanildi (20). Sigara icenler, kronik alkolizm sorunu olanlar, son
3 hafta iginde arteryel kan basinglar ortalamasi 140/90 mm/
Hg Uzerinde olan kontrolsUz hipertansif olgular, tip 1 diyabetik
hastalar, glukozile hemoglobin (HbAIC) >8 % olan k&ty kontrollG
diyabetikler, gebeler, tek bobregi olanlar ve malignite, herhangi
bir endokrinolojik bozukluk, karaciger ya da bobrek yetmezligi gibi
kronik hastaliklar nedeni ile takipte olan hastalar ile 65 yas Uzeri
olanlar calisma disi birakild.

KA-05/256 proje numarasi ile Baskent Universitesi Tip Fakiltesi
merkez etik kurulu izni alindiktan sonra calismaya dahil edilen
hastalara génulli denek bilgilendirme formu okutularak onaylari
alind.

Hazirhk Donemi
Calismaya alinan hastalara diyabetlerine yonelik sulfoniltre ya da
meglitinid gurubu insulin sekretogog ajanlar ile oral antidiyabetik
monoterapi baslandi ve hastalar baslanacak antihipertansif
tedavi yénunden iki gruba ayrildi. Grup 1 hastalara (n=10; 5 kadin,
5 erkek) 50 mg/gun losartan ve Grup 2 hastalara (n=10; 3kadin,
7 erkek) 80 mg/gun telmisartan baslandi. Her iki guruba uygun
beslenme rejimleri 6nerildi. Aylik konfrollerle kan seker ve kan
basinci regUlasyonu saglandi.

Calisma Baslangici

Uc aylik tedavi sonunda 3 gin standart karbonhidratli diyete
alinan hastalara 12 saatlik aglik sonrasi arteryel kan basinci,
bel cevresi ve vicut agirhg 6lcumleri yapildi, vicut-kitle indeksi
(VKI) kg/m? olarak hesaplandi. Venéz kan érneklerinden serum
potasyum, kreatinin, glukozile hemoglobin (HbAIC) duzeyi, aclik
plazma glukozu ile bazal instlin duzeyleri 6l¢0ldU. {Aclik Glukoz
(mmol/l) X Aglik Instlin (mU/ml) } / 22.5 formulu ile HOMA-IR
degerleri hesaplandi. Alinan venéz kanin bir kismi plazma
adiponektin duzeyi bakilmak Uzere saklandi. Her hastaya de
Fronzo tarafindan tariflenen yénteme dayanarak hiperinstlinemik
oglisemik klemp testi (HECT) uygulanarak hesaplanan M degerleri
kaydedildi (21).

Ara verme periyodu: Daha sonra her iki gruptaki hastalarin
kullanmakta oldugu telmisartan ve losartan gurubu
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antihipertansiflere iki hafta sure ile ara verildi (wash-out periyodu).
Bu suUrecte hastalarin hipertansif acil veya acele durum riskine
karsi gunluk kan basinc takipleri alindi, hicbir hastada ¢alismadan
¢ikanilmay gerektirecek kan basinci yukselmesi olmadi.

Takip periyodu: ki haftalik ilagsiz periyodu tamamlayan
hastalardan Grup 1 (6nceden losartan baslanmis olan grup)'e
80 mg/gin dozunda telmisartan, Grup 2 (6nceden telmisartan
baslanmis olan grupl'ye ise 50mg/gin losartan verildi. Diyet
uyumlari ve gunlik fizik akfivitelerinde belirgin bir degisiklik
yapilmamasi énerilen hastalarin aylik kontrollerle kan basinci ve
kan sekeri takipleri yapildi. Higbir hastada oral antidiyabetik veya
antihipertansif ila¢ dozunda degisiklige gerek gortimedi.
Cahsma Bitimi

UcncO ayin sonunda tom hastalara yukarda belirtilen
antropometrik 6lcimler ve biyokimyasal tetkikler tekrarlandi,
serum adiponektin dUzeyi icin kan érnegi alindi ve HECT yapilarak
M degerleri kaydedildi.

Hastalarin boy ve vicut agirliklan standart terazide 6l¢uldo.
Kan basinclari standart kol mansonlu sfingomanometre ile
istirahat halinde 5 dakika ara ile alinan Uc¢ 6lctm ortalamasi
olarak kaydedildi. Biyokimya analizérinde (Roche modular DP)
enzimatik kalorimetrik ydntemle plazma glukozu (glukoz oksidaz
metodu), kinetik kalorimetrik yontemle kreatinin, iyon selekfif
elektrot yontemi ile de potasyum dizeyleri calisildi. Plazma aglik
instlin duzeyleri mikropartikil Enzim Immunassey yontemi ile
(Axsym Abbott Diagnostics Division) ve adiponektin dizeyleri ise
enzim linked immunosorbent assey (ELISA) yontemi ile (Biovendor
Human Adiponectin Elisa, Tecan Sunrise) ¢calisild.

istatistiksel degerlendirme icin Windows SPSS 11.0 programi
kullanildi. Her iki grup hasta 6zellikleri ve bakilan parametrelerin
ortalamalari cross-tabs yapilarak belirlendi. Gruplar arasi
karsilastirma independent samples T test kullanilarak yapildi. Her
bir grubun kendi icinde hasta 6zellikleri ve bakilan parametrelerinin,
calisma basi ve bitimindeki degisikliklerinin karsilastinimasi igin
paired samples T fest kullanildi. istatistiksel anlamlilik icin p
degerinin<0,05 olmasi sart arandi.

Bulgular

Calismaya her iki gruptan 10°ar hasta olmak Uzere baslangicta
20 hasta dahil edildi. Birinci gruptan 1 ve ikinci gruptan 2 hasta
takiplerine gelmedikleri icin calismadan ¢ikarildi. Calismayi 1.
gruptan dokuz (4 kadin, 5 erkek), 2. gruptan sekiz (1 kadin, 7 erkek),
toplam 17 hasta tamamladi. Grup 1'deki hastalarin yas ortalamasi
51,2+6,4 yil ve grup 2'deki hastalarin yas ortalamasi ise 44,6+6,2 yil
olarak saptandi.Her iki gruptaki hastalarin baslangig ve bitimindeki
karakteristik dzellikleri tablo 1ve 2'de verilmistir.

1. Viicut agirhdr ve VKi: Calismanin basinda ortalama vicut
agirliklar ve VKi yéninden her iki grup arasinda istatistiksel anlamli
farkllik yoktu (p=0,39).

Calisma bitiminde Grup 1'deki hastalarda vicut agirliklarinda
ve VKi'nde istatistiksel anlamli azalma tespit edildi (p=0,034 ve
p=0,023). Grup 2'deki hastalarin ise ¢calisma sonundaki ortalama
vicut agiriginda ve VKi'nde baslangica gére anlaml degisiklik
gozlenmedi (p=0,27 ve p=0,34).

2. Kan basinci: Calisma baslangicinda sistolik kan basinci (SKB)
her iki grupta farksiz iken (p=0,67), Grup 2'deki hastalarin ortalama
diyastolik kan basinci (DKB) duzeyleri Grup 1 hastalara gére anlamli
olarak daha dusiktu (p=0,043).

Calisma sonunda SKB ve DKB yonunden her iki grupta da
baslangictaki 6lcUmlere gore istatistikel anlamli degisiklik
saptanmadi (fablo1 ve 2).

3. Aclik Plazma Glukozu (APG) ve Glikozile Hemoglobin (HbA1c)
diizeyleri: Calismanin basinda her iki grup arasinda baslangi¢
APG dUzeyleri arasinda istatistiksel fark yokken (p=0,49), grup 2'de
olculen HbATc dizeyleri diger gruba gére anlamli dustk saptandi
(p=0,032).

Her iki grupta da calisma sonunda ortalama  APG ve HbAlc
duzeylerinde baslangic 6lcimlere gore anlamli degisiklik tespit
edilmedi (Tablo 1 ve 2).

4. Adiponektin: Calisma baslangicinda ortalama adiponektin
duzeyleri acisindan her iki grup arasinda istatistiksel fark yoktu
(p=0,38). Calisma sonu her iki grubun adiponekfin dizeylerinde
calisma baslangicina gére anlamli bir degisiklik saptanmadi
(p=0,27 ve p=0,087).

Tablo 1. Grup 1'deki (6nceden losartan baslanip telmisartana gegcilen grup) hastalann ¢alisma baslangicinda ve bitimindeki karakteristik

ozellikleri ve calisma baslangi¢ ve bitimi arasindaki degisim

Parametre Calisma Baslangici Calisma Sonu P degeri*
Vicut Agirligi (kg) 91,7+17,4 90,71+16,53 0,034
VK (kg/m?) 33,41+5,30 33,1£5,04 0,023
SKB (mm/Hg) 124415 125,1£13,25 0,67
DKB (mm/Hg) 80+3,0 77+ 8,7 0,28
Aclik plazma glukozu (mg/dl) 129,4+46,1 127,8+27,69 0,12
Aclik instlini (ulu/ml) 16,5+9,6 14,86+10,69 0,072
HOMA-IR 51+2,9 4,62+3,16 0,091
HbAIC (%) 7,1£1,1 7,06+0,83 0,37
Adiponektin (mcg/ml) 7,422 8,44+3,41 0,27
M degeri 3,1£1,3 4,37+2,54 0,16
* p degeri icin istatistiki anlamlilik sinir <0,05 olarak belirlenmistir.
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5. insiillin, HOMA-IR, ve M degeri: Her iki grupta da calisma
baslangicinda aclik plazma instlini, HOMA-IR ve HECT ile
hesaplanan M degerleri agisindan anlamli istatistiksel fark yoktu
(sirasiyla p=0,072,p=0,39 ve p=0,48).

Calisma bitiminde Grupl'deki hastalarin ortalama aclik plazma
insulin duzeyleri, HOMA-IR ve HECT ile hesaplanan M degerlerinde
baslangica goére anlamli bir degisiklik bulunamadi (Tablo 1).

Grup 2'deki hastalarin ise aclik instlin diozeyi ve HOMA-IR
degerlerinde baslangica gére hafif ancak istatistiksel olarak
anlamli bulunmayan bir azalma mevcuttu (Tablo 2). Buna karsin
bu hastalarin HECT sonrasi hesaplanan M degerlerinde baslangica
gore istatistiksel anlamli bir artis oldugu belirlendi (p=0,028).
6.Serum kreatinin ve potasyum duzeyleri: Takip sUresince calismaya
alinan hastalarin hicbirinde tedavi degisikligi yaptiracak nitelikte
serum kreatinin ya da potasyum dizeyi yUkselmesi saptanmadi .

Tarhsma

Calismamizda telmisartandan losartana gecilen grupta (Grup
2), losartandan telmisartana gegilen gruba (Grup1) goére HECT ile
belirlenen insulin duyarliginda daha belirgin dizelme saptadik.
Buna karsin telmisartana gegilen grupta diger gruba kiyasla
vicut agirhginda baslangica gére anlamli azalma tespit ettik.
Her iki grupta da kan basinci, aclik plazma glukozu, bazal instlin
seviyeleri, HOMA-IR degerleri ve adiponektin duzeyleri arasinda
farklilk bulamadik.

Hem telmisartan hem de losartanin instlin duyarligini arthirdig,
diyabet olusumunu azaltdi ve diyabetik hastalarda aclik plazma
glukozu ile HbAIC duzeylerini dUsirdigu cesitli deneysel ve klinik
calismalarla gosterilmistir (18,22-25). Bu iki ARB'nin insUlin direnci
ve glukoz metabolizmasi Gzerine olan olumlu etkileri RAS blokajina
baglanmis, telmisartanda ek olarak var olan parsiyel PPAR-
gamma agonistik 6zelliginin de RAS blokajindan bagimsiz olarak
instlin duyarh@indaki artisa katkida bulundugu bildiriimistir (17).
Telmisartan, terapétik dozlara uyan plazma konsantrasyonlarinda
PPAR-gamma uyarici etkisi olan tek ARB'dir. Losartan ve diger
ARB'lerin terapotik konsantrasyonlarda PPAR-gamma aktivitesi
gozlemlenmenmistir (17,18). Calismalarda telmisartanla, sentetik

PPAR-gamma agonisti olan pioglitazon arasinda 6énemli yapisal
benzerlikler bulunmus ve telmisartanin, PPAR-gamma sentetik
ligandi gibi davrandigi dUsunulmustor (18). Ancak yapilan molekiler
calismalar, telmisartanin ful PPAR-gamma agonistler ile ayni
ligand baglayici bolgeye baglanmasina ragmen bunlara oranla
%70-75 daha az PPAR-gamma aktivasyonu yaphdini gostermistir
(18). Ayrica telmisartanin enerji alimindan bagimsiz olarak diyete
bagh kilo artisini zayiflathgr gosterilmistir (18,26). Bu durum,
telmisartanin adiposit diferansiyasyonu ve adipogenezin zayif bir
uyarani olmasindan kaynaklanmaktadir. (18). Telmisartanin, PPAR-
gamma bagimli lipolitik yolaklari aktive ettigi dokularda yag asidi
katabolizmasini arttirdigi gosterilmistir (27). Temisartanin vicut
agirhg Uzerine olan bu olumlu etkisi Losartanla gosterilememis,
bu nedenle bu etkinin RAS inhibisyonundan bagimsiz oldugu
bildirilmistir (28). Literatirde metabolik etkinlik acisindan telmisartan
ve losartanin karsilastinidigi U¢ deneysel ve klinik calisma mevcuttur.
Benson ve arkadaslarinin ¢alismalarinda yuksek karbonhidrat
diyetine alinan ratlarda 5 haftalik tedavinin sonunda telmisartan
grubunda serum glukoz, insulin ve trigliserid dUzeylerinin losartan
ve kontrol grubuna goére belirgin distogunsu gozlemlemislerdir.
Ayrica bu calismada telmisartanin ratlarin vicut agirhiginda,
losartan ve kontrol grubuna gore %10°luk bir azalma yaphgini
tespit emislerdir(18). Vitale ve arkadaslarinin yaptiklar calismada
ise yeni tani konmus hipertansiyonu ve metabolik sendromu olan
hastalarda telmisartanla aglik glukoz, instlin ve HOMA skorlarinin
losartana goére belirgin distugunt saptamislardir(29). Bahadir
ve arkadaslarinin  calismasinda ise metabolik sendromu olan
hipertansif hastalarda HOMA-IR ile hesaplanan insulin direnci
Uzerine telmisartanin ve losartanin birbirinden farksiz ve nétral
etkide olduklari raporlanmustir (30). Calismamiz, bahsedilen
karsilastirma calismalarindan ilging olarak farkli sonuglanmistir.Bu
durumun bir kag sebebi olabilir. Oncelikle calismalarda kullanilan
denekler diyabetik degildi ve ayrica yorumlar yalnizca insUlin ve
glukoz diUzeylerine gére ve bunlara dayanarak belirlenen HOMA-IR
hesaplamalariyla  yapiimist. Normal fizyolojide insulinin pulsatil
bir salgi kinetigine sahip olmasi (31) ve rutin 6lgum yontemlerinde
insulin-proinsdlinin  birlikte 6lctlmesi (32) nedeniyle insulin
duyarliiginin belirlenmesinde yanilmalara neden olabileceginden

Tablo 2. Grup 2‘deki ( 6nceden telmisartan baslanip losartana gegilen grup) hastalann calisma baslangicinda ve bitimindeki karakteristik

ozellikleri ve calisma baslangic ve bitimi arasindaki degisim

Parametre Calisma baslangic Calisma sonu P degeri*
Vicut Agirhigi (kg) 89,8+11,7 90,6+13,7 0,27
VKi (kg/m?) 31,57+4,29 31,84+4,86 0,34
SKB (mm/Hg) 124+15 124,1+8,85 0,62
DKB (mm/Hg) 74+6,0 79,9+7,7 0,87
Aclik plazma glukozu (mg/dl) 130,9+31,7 121,75+25,74 0,29
Aclik instlini (ulU/ml) 13,2+7,1 10,81+5,54 0,37
HOMA-IR 4,2+2,6 3,42+2,32 0,63
HbAIC (%) 5,9+0,5 6,27+0,95 0,35
Adiponektin (mcg/ml) 7,7£2,8 7,84+2,86 0,087
M degeri 2,31,1 4,26+1,956 0,028
*p degeri icin istatistiki anlamlilik sinir <0,05 olarak belirlenmistir.
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cok kullanisli gérinmemektedir. Bu ¢alismadan farkli olarak bizim
calismamizda diyabetik hasta populasyonu kullanildi ve insilin
duyarligi halen tOm dinyada alfin standart olarak kabul edilen
HECT ile belirlendi (21). Bu nedenle sonuglar énceki ¢alismalardan
farkh ¢ikmakla beraber guvenilir bir ¢alisma durumundadir.
Calismamizda, Bahadir ve arkadaslarinin sonuclari ile (30)
benzer olarak her iki grup hastada da ¢alisma sonu aglik plazma
insulin dizeyi, aclik plazma glukozu ve hesaplanan HOMA-IR
degerlerinde calismanin baslangicina gére anlamli bir degisim
olmamistir. Ancak, losartana gegilen grupta HECT ile hesaplanan
insulin duyarliginda anlamli dozelme saptanmistir. Hassasiyeti
ve guvenilirligi tartisilmaz olan HECT sonuglari ile HOMA-IR
hesaplamasindan elde olunan sonuglarin farkll ckmasi 6zellikle
kisith sayida hastada yapilan ¢alismalarda segilecek yéntemin
onemini gozler 6nune sermektedir.

Calismamizda her ikiilacin adiposit diferansiyasyonu ve adipogenez
Uzerine olan etkilerini karsilastirabilmek amaciyla serum
adiponektin konsantrastonlarini 6l¢tuk. Gruplar arasinda ¢alisma
basinda adiponektin dizeyleri agisindan anlamli bir fark yoktu.
Yine calisma bitiminde her iki grupta da baslangica gére anlamli
bir degisiklik tespit etmedik. Literatirde losartan ve telmisartanin
adiponektin dUzeylerine karsilastirmali etkilerini inceleyen tek
calismanin Erbe ve arkadaslarinin calismasi oldugunu tespit eftik ki
bu ¢alismada da bizim bulgularimiza benzer sekilde her iki ilag da
adiponektin seviyeleri Uzerine belirgin etkinlik gostermiyordu (17).
Yapilan calismalarda ATIR blokait ile adiposit diferansiyasyonunda
ve adiponektin sentezinde artis meydana geldigi deneysel
olarak gosterilmistir(12). Bu yaklasim iki ilag arasinda adiponektin
dizeyleri Uzerine etki acisindan fark olmamasinin nedenini
aciklayabilir. Calisma sUresince hastalarin beslenme ve fizik
aktivite aliskanliklar ile almis olduklari antidiyabetik tedavide bir
degisiklik yapilmamasi, calismanin sonucuna etkili olabilecek
karmasalari ortadan kaldirmasina ragmen telmisartana gecilen
grupta baslangica gore istatiksiksel anlamli kilo kaybi ve VKI
azalmasl gozlenmistir (p=0,034 ve p=0,023). Bu sonug literatirle
uyumludur (18,26). Telmisartanin yapmis oldugu agirlik azalmasinin
losartanla gosterilememesi bu durumun RAS inhibisyonundan
bagimsiz oldugunu dustndidrmektedir (18). Kilo kaybinin insulin
duyarlhigini arttirdigi bilinmektedir. Losartanin, telmisartanin aksine
kilo kaybl yapmadan insulin direnci Uzerine daha fazla etkili
olmasi, losartanin insdlin duyarligi Gzerine telmisartandan daha
etkili bir ajan oldugunu diusundurmektedir. Bu durumun bize gore
aciklamasi: RAS inhibisyonunun, parsiyel PPAR-gamma aktivitesine
gore insUlin duyarliigl Uzerinde daha belirleyici olabilmesi ve
losartanin doku diUzeyinde telmisartandan daha potent RAS
inhibitoru olabilmesidir. Bu hipotezin gecerli olabilmesiicin in-vitro
deneysel karsilastirmall calismalara ihtiyag vardir.

Sonug olarak ¢calismamizda; metabolik kontrollU tip 2 diyabetik
hastalarda, kismi PPAR-gamma agonistik etki gosteren bir ARB
olan telmisartanin, PPAR-gamma Uzerine etkisi bulunmayan
losartana gore vicut agirhgr Uzerine olumlu etkileri olmasina
karsin, losartanin insulin direncini telmisartandan daha fazla
disurdigonu tespit ettik. Losartanin tip 2 diyabetik hipertansif
olgularda metabolik olumlu etkileri de g6z 6nine alinarak
kullanilabilecek bir antihipertansif ajan oldugunu distntyoruz.
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Contributors to Secondary Osteoporosis in Patients Referred for
Treatment with Teriparatide

Teriparatid Tedavisi icin Refere Edilen Hastalarda Sekonder Osteoporoza
Katkida Bulunan Faktorler

Inan Anaforoglu, Mehmet Asik, Kerem Ersoy, Mustafa Kése, Semiha Ayhan, Ekrem Algin

Trabzon Training and Research Hospital, Endocrinology and Metabolism, Trabzon, Turkey

Abstract

Purpose: Teriparatide is an anabolic agent belonging to a new class of antiosteoporosis drugs. The Turkish Social Security Institution covers
teriparatide for patients with osteoporosis who have 2 osteoporotic fractures, are older than 65 years, and have a T-score of less than -4. We
evaluated possible secondary contributors to osteoporosis in patients referred for treatment with this agent.

Material and Method: All patients referred to our center for teriparatide treatment over 2 year were evaluated for clinical risk factors for osteoporosis,
medical history, and medications.

Results: Sixty-eight patients (63 women and 5 men, mean age:71.3+9.4 (50-89 years) were referred. Twenty-nine patients (42.6%) had received
osteoporosis therapy before referral, consisting of bisphosphonate (n=20), strontium ranelate (n=6), calcitonin (n=2), or calcitonin and bisphosphonate
(n=1). The mean duration of the previous therapy was 46.4+ 38.5 (3-120 months. In all, 50 of the 68 patients (73.5%), including all of the men, had a
contributor to secondary osteoporosis. Vitamin D deficiency was the most frequent contributor in 34 patients (52.3%). Other common contributors were
hyperthyroidism and hypogonadism. Only 3 of 18 patients with hyperthyroidism and none of the patients with hypogonadism had been diagnosed
previously, and 16 of the 24 patients receiving vitamin D supplementation still had deficiency of this vitamin.

Discussion: Most of our patients had a contributor to secondary osteoporosis, which often had not been identified previously. Identifying and
correcting such disorders might improve the treatment of osteoporosis and reduce the risk of subsequent fracture. Turk Jem 2013; 17: 98-101

Key words: Secondary osteoporosis, fracture, teriparatide

Ozet

Amag: Ulkemizde Teriparatid etken maddeli osteoporoz ilaci yalnizca endokrinologlar tarafindan yazilabilmektedir. Teriparatid, sosyal
guvenlik kurumu tarafindan; “65 yasini doldurmus, T skoru -4 veya daha dusUk olan, 2 veya daha fazla osteoporoza bagli kingi olan hastaya’
ddenmektedir. Bu calismada amag, Teriparatid tedavisi icin refere edilen hastalarda sekonder osteoporoz nedenlerini ortaya koymakti.
Gereg ve Yontem: 2010-2012 yillarinda, Teriparatid tedavisi icin refere edilen 63 kadin, 5 erkek hasta ¢alismaya dahil edildi. Bu hastalarda
osteoporoz risk faktorleri ve sekonder osteoporoz nedenleri ayrintili olarak degerlendirildi.

Bulgular: Ortalama yaslar 71,3+9,4 (50-89 yas) idi. Hastalarin hepsinde osteoporotik kirik mevcuttu. Hastalarin 39'u (%57,4) daha 6nceden
osteoporoza yonelik herhangi bir tedavi almazken, 29'u (%42,6); daha 6nceden bisfosfonat (20), stronsiyum ranelat (6), kalsitonin (2), bisfosfonat
ve kalsitonin (1) tedavisi almislardi. Tedavi alanlarda ortalama tedavi suresi 46,4+38,5 (3-120) aydi. Hastalarin 28‘inde (%26,5) sekonder
osteoporoza yonelik etyolojik bir neden tespit edilmedi. Erkek hastalarin (n=5) hepsinde sekonder bir neden vardi. Vitamin D eksikligi en sik
nedendi (n=34; %52,3). Diger en sik gorilen nedenler tiroroksikoz ile hipogonadizmdi. Tirotoksikoz tanisi alan 18 hastadan sadece 3'0 daha
onceden tani almisti. D vitamini almakta olan 24 hastanin 16’sinda hala D vitamini dizeyleri dUs0kt0.

Tarhsma: Ciddi, kirkli osteoporozla basvuran her hastada tedaviye baslanmadan 6nce muhakkak sekonder nedenler arastinimalidir.  Turk
Jem 2013; 17: 98-101
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Introduction

Osteoporosis is a systemic skeletal disorder characterized by low
bone mass and microarchitectural deterioration of bone tissue,
which leads to increased bone fragility and a consequent increase
in fracture risk (1). In addition to the current definition of osteoporosis
according to the World Health Organization (WHO) - a T-score of
<-2.5 -, many other risk factors are associated with fracture risk
(2). These include clinical risk factors, the risk of falling, prevalent
morphometric vertebral fractures, and secondary osteoporosis (3-
6). After a clinical vertebral or non-vertebral fracture, patients are
atincreased risk for subsequent fractures. Patients presenting with
fractures should therefore be screened to exclude diseases that
can mimic osteoporosis, and possible causes of osteoporosis and
contributory factors should be investigated (1-5).

Prevention and freatment of osteoporosis consists of nondrug,
drug, and/or hormonal freatment. Diet, exercise, and cessation of
smoking are the three main components of the nondrug treatment
of osteoporosis. Available antiresorptive drug therapies include
bisphosphonates and raloxifene, a selective estrogen receptor
modulator. Strontium ranelate has both anabolic and antiresorptive
properties. Intermittent administration of recombinant human
parathyroid hormone has been shown to stimulate bone formation.
Teriparatide is an anabolic agent belonging to new class of
antiosteoporosis drugs (7). In confrast to anfiresorpfive agents,
these drugs stimulate bone formation, activating bone remodeling
(7). Parathyroid hormone 1-34, teriparatide, is available in the
United States and Europe for the treatment of severe osteoporosis
in both men and women at a dose of 20 pg/day. The Turkish Social
Security Institution (SGK) covers teriparatide therapy for patients
with osteoporosis who have 2 osteoporotic fractures, who are
older than 65 years, and who have a T-score of less than -4. Only
endocrinologists can prescribe this drug in Turkey; other specialists
caring for patients with osteoporosis must refer their patients to
endocrinologists for teriparatide treatment.

Given the importance of identifying secondary contributors of
osteoporosis in patients with fracture, and the advent of this new
treatment for osteoporotic patients with fractures, we wish to
describe the characteristics of patients referred to our clinic for
osteoporosis treatment with teriparatide.

Materials and Methods

This prospectively planned, descriptive study was conducted
in the outpatient clinic of the department of endocrinology and
metabolism at Trabzon Kanuni Training and Research Hospital
in Trabzon, Turkey. All patients who were referred for teriparatide
treatment were recruited for the study.

Patients were evaluated for the clinical risk factors for osteoporosis,
medical history, and medication. We recorded age, age
at menopause, current or previous calcium and vitamin D
supplementation, current or previous antiresorptive therapy, history
of cigarette smoking, and alcohol intake. Physical examination was
performed, and body weight and height were measured.

All patients underwent dual x-ray absorptiometry and plain, 2-sided
thoracolumbar radiography. Laboratory examinations performed

for all patients were as follows: kidney, liver, and thyroid function
tests (blood urea nitrogen, creatinine, sodium, potassium, alanine
aminotransferase, free tetraiodothyronine, thyroid-stimulating
hormone), complete blood count, follicle-stimulating hormone,
estradiol for women and total testosterone for men, calcium,
phosphate, serum 25(0H) vitamin D, parathyroid hormone, and
alkaline phosphatase. Additional tests were performed when
needed.

We performed overnight dexamethasone suppression tests
for suspected cases of Cushing’s syndrome. In patients with
hypogonadism, magnetic resonance imaging of the hypophysis or/
and ultrasonography of gonads (ovarian, scrotal) was performed
when needed. Patients with primary hyperparathyroidism
underwent 24-hour urinary calcium collection. Glomerular filtration
rate was calculated when needed. Vitamin D deficiency was
defined as a level of <20 ng/mL.

We used SPSS software (version 13.0; SPSS Inc., Chicago, IL) for
statistical analyses. Only descriptive statistics were calculated.

Results

Between December 2010 and April 2012, 63 women and 5 men
were referred to our clinic for treatment with teriparatide. Fifty-
two patients (76.5%) were referred by physiatrists, 14 (20.6%) by
orthopedists, and 2 (2.9%) by internists. All patients had 2 or more
fractures, and 28 (41.2%) had at least 1 systemic disease (Table 1).
In all, 29 (42.6%) patients had received previous freatment for
osteoporosis: 20 (29.4%) had received bisphosphonates, 6 (8.8%)
had received strontium ranelate, 2 (2.9%) had received calcitonin,
and 1(1.5%) had received calcitonin and bisphosphonate (Table
1). Of note, 116 of the 24 (66.7%) 24 patients receiving vitamin D
supplementation (combined with calcium) still had vitamin D
deficiency.

In all, 50 of the 68 patients (73.5%) were found to have 1 or more
contributors to secondary osteoporosis (Table 2), many of which had
been undetected until referral. Among the 18 patients found to have
hyperthyroidism, only 3 already had a diagnosis of hyperthyroidism
and were taking the antithyroid drug propylthiouracil; we diagnosed
the remaining 15 cases. The diagnoses of hypogonadism (n=>5)
and hyperparathyroidism (n=1) also were newly established. Nine
patients with hyperthyroidism had been taking antiresorptive
treatment; only 3 of them had been diagnosed previously. One
of the male patients with hypogonadism also had been taking
antiresorptive therapy.

Discussion

In this study, nearly three quarters of our osteoporotic patients with
fracture had a secondary contributor to osteoporosis. In many
cases, these confributors had not been previously identified.

In a study of 173 otherwise healthy women with osteoporosis,
Tannenbaum and colleagues (4) identified secondary confributors
to osteoporosis in 55 women (32%). Contributors to secondary
osteoporosis in this study included hypercalciuria (9.8%),
malabsorption (8.1%), hyperparathyroidism (6.9%), vitamin D
deficiency (4.1%), exogenous hyperthyroidism (2.3%), Cushing’s
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Table 1. Clinical and demographic characteristics of patients

All patients (N=68)

Women (n=63)

Men (n=5)

Age, years 71.3 £ 9.4 (50-89) 72.1+ 8.9 (50-89) 62 +11.8 (51-81)
Weight, kg 55.9 + 9 (40-89) 54.8 + 7.8 (40-82) 69.8 +13 (60-89)
Height, cm 151+ 0.7 (135-175) 150 + 0.5 (135-165) 169 + 0.6 (160-175)

Body mass index, kg/m?

242 +3.4(14.7-35.5)

242 + 3.4(14.7-35.5)

24.4 +3.2(22.5-29.1)

Smoking status, n (%)

Former smoker 3 (4.4%) 2 (3.2%) 1(20%)

Current smoking 4(5.9%) 1(1.6%) 3 (60%)

Never smoked 61(89.7%) 60(95.2%) 1(20%)

Age af menopause — 45.5 + 51(35-60) —

Medication, n (%)a 28 (41.2%) 26 (41.3%) 2 (40%)

Previous therapy for osteoporaosis, n (%) 29 (42.6%) 28 (44.4%) 1(20%)

Duration of previous osteoporosis freatment, mo | 46.4 + 38.5 (3-120) 46.8 + 39.3 (3-120) 36 (only 1 patient)
Supplemented vitamin D + calcium, n (%) 33 (48.5%) 32 (50.8%) 1(20%)

Calcium, mg/dL 9.4+0.6(7.8-10.8) 9.4+0.6(7.8-10.8) 9.4+0.9(8.3-10.5)
Phosphate, mg/dL 3.7+0.7(2.5-6.8) 3.7+0.8(2.5-6.8) 3.6+0.4(3.2-4)
Vitamin D, ng/dL 17.4 + 11 (4-55) 17.5 £ 11.1(4-55) 15.9 £10.9 (8.1-23.6)

Parathyroid hormone, pg/mL

70.2 £ 32.6 (14.4-170.2)

70.6 +32.9 (14.4-170.2)

65.6 + 31.2 (23.2-108)

Alkaline phosphatase, U/L

176.5 + 80 (72-438)

171.1 £ 72.2 (72-438)

2252 +133.2 (103-432)

T-score

Lumbar spine -4.5+0.6(-6.3--2.8) -4.6 +0.5(-6.3--3.4) -3.7+0.8(-4.3--2.8)
Femoral neck -3.1+0.9(-5.9--0.9) -3.1+0.7(-5.9--0.9) -3.1+£0.4(-3.5--2.7)
Total hip -3+£1(-6.5--0.7) -3.1+11(-6.5--0.7) -2.6 0.7 (-3.5--1.9)

Values are mean =+ SD (range) unless indicated otherwise. Normal ranges for laboratory variables are: calcium, 8.3-10.6 mg/dL; phosphate, 2.4-5.1 mg/dL; 25-OH vitamin

D, >20 ng/dL; parathyroid hormone, 11.1-79.5 pg/mL; alkaline phosphatase, 70-290 U/L.

aAntihypertensives (n=14), antidepressants (n=6), oral hypoglycemic agents (n=2), inhalers for chronic obstructive pulmonary disease (n=2), antiischemic agents for coronary
artery disease (n=2), vitamin B12 for pernicious anemia (n=2), L-thyroxine (n=2), propylthiouracil (n=3), diuretic for congestive heart failure (n=1), nonsteroidal antiinflammatory

drugs (n=6), warfarin for mitral stenosis (n=2), proton pump inhibitor (n=1), and methotrexate and prednisolone for rheumatoid arthritis (n=1)

disease (0.6%), and hypocalciuric hypercalcemia (0.6%). The
authors underlined the importance of recognizing undiagnosed
causes of osteoporosis (4). Of note, the presence of clinical fracture
was ignored in this study, and only postmenopausal women with
osteoporosis were included.

A study from Belgium evaluated 100 consecutive patients (73 women
and 27 men) older than 50 years who presented with a clinical fracture
(6). Overall, 27 patients had 34 known contributors to secondary
osteoporosis, but 53 new contributors were detected in 50 patients.
Among the overall contributors, 77% was similar to that found in our
cohort, as is the fact that most of the new contributors were vitamin
D deficiency (n=42). Other common contributors in this study were
renal disorders (n=14), pulmonary disease (n=5), hyperthyroidism
(n=3), and diabetes mellitus (type not indicated; n=5). Although Type
1 diabetes has been associated with osteoporosis, data conflict about
the relationship with Type 2 diabetes (8). We did not include diabetes
as a possible contributor to secondary osteoporosis because all of
our diabetic patients had Type 2 disease.

The Belgian study also detected hypogonadism in men (6],
which in our study had previously gone undetected. Women with

hypogonadism are usually diagnosed earlier than men with the
disorder, given that menstrual irregularities can be alarming.
We detected hypogonadism only while searching for possible
contributors to secondary osteoporosis. However, hypogonadism
is one of the best characterized risk factors for osteoporosis in
men (9, 10), and the 40% incidence of the disorder in men in our
study is similar to that found by Bours and colleagues (42.5%) (11).
In their study, the most common contributors overall were chronic
obstructive pulmonary disease (10.4%), glucocorticoid use (8.5%),
rheumatoid arthritis or systemic lupus (5.2%), and premature
ovarian failure (4%).

The second most frequent contributor in our study was
hyperthyroidism, similar to findings from other studies (4, 6, 11).
Among 18 patients with the disorder, only 3 had a diagnosis of
hyperthyroidism upon admission to our clinic. Hyperthyroidism,
either exogenous or endogenous, is closely associated with a
loss of bone mass and increased fracture risk. When adequate
treatment is established, fracture risk declines (12). A recent review
has advocated evaluating patients with subclinical hyperthyroidism
for osteoporosis and treating in cases of reduced bone mass (13).
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Table 2. Contributors to secondary osteoporosis

Contributor, n (%) All patients (n=68) Women (n=63) Men (n=5)
Vitamin D deficiency 34(52.3%) 29 (46%) 5(100%)
Hyperthyroidism 18 (27.7%) 16 (25.4%) 2 (40%)
Hypogonadismea® 5(7.4%) 3 (4.6%) 2 (40%)
Malnutrition (due to gastrectomy) 3 (4.4%) 3(4.6%) —
Chronic obstructive pulmonary disease 2(2.9%) 2(3.2%) —
Primary hyperparathyroidism 1(1.4%) 1(1.5%) —

Other contributor 12 (17.6%) 12 (18.5%) —

Totald 50 (73.5%) 45 (69.2%) 5(100%)
9Patients with premature ovarian failure (n=3) are included.

®Among men with hypogonadism, 1 had primary hypogonadism and 1 had panhypopituitarism due to a hypophysis macroadenoma.

“Warfarin use (n=2), glucocorticoid use (n=1), selective serotonin reuptake inhibitor use (n=6), chronic proton pump inhibitor use (n=1), rheumatoid arthritis (n=1), chronic renal
failure (n=1).

dSome patients had more than 1 contributor. The total number shows the number of patients with any (1 or more) contributor.

Primary hyperparathyroidism, chronic renal failure, chronic
obstructive pulmonary disease, rheumatoid arthritis, and
malnutrition are other well-known contributors to secondary
osteoporosis (14), as is the use of warfarin, glucocorticoids,
anticonvulsant drugs, heparin, gonadotropin-releasing hormone
analogs, and cyclosporine (15). Data confinue fo emerge
regarding a possible risk of secondary osteoporosis with the use
of selective serotonin reuptake inhibitors and long-term proton
pump inhibitor therapy (16,17), leading us to include such patients
in our analysis.

In summary, most of the patients in our observational cohort
had a contributor to secondary osteoporosis, many of which
had previously gone undetected. Identifying and correcting
these disorders is possible and might improve the treatment
of osteoporosis and reduce the risk of subsequent fractures.
We suggest that clinicians take a detailed history from patients
who have severe osteoporosis and clinical fracture to screen for
contributors to secondary osteoporosis.
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Plasma Osteoprotegerin Levels Before and After Treatment of
Thyroid Dysfunctions

Tiroid Disfonksiyonlarinda Tedavi Oncesi ve Sonrasi Plazma

Osteoprotegerin Seviyeleri
Didem Ozdemir, Selcuk Dagdelen, Aydan Usman

Hacettepe University School of Medicine, Department of Endocrinology and Metabolism, Ankara, Turkey

Abstract

Purpose: Osteoprotegerin (OPG) is a soluble decoy receptor for the receptor activator of nuclear factor kappaB ligand, thereby inhibiting bone
resorption. In this study, we aimed to evaluate plasma OPG levels in patients with thyroid dysfunctions and determine whether its levels change
after restoration of euthyroidism.

Material and Method: OPG levels were studied at the time of diagnosis and after the restoration of euthyroidism at least for 8 weeks in patients
diagnosed with overt thyrotoxicosis and hypothyroidism.

Results: Seventeen hypothyroid, 17 thyrotoxic patients and 17 age-, sex- and body mass index-matched healthy controls were analyzed. Mean basal
plasma OPG levels were 5.42+2.66, 5.04+1.62 and 5.24+0.93 pmol/I in thyrotoxic, hypothyroid and healthy controls, respectively (p=0.844). After
restoration of euthyroidism, OPG was 5.52+2.37 pmol/I in thyrotoxic and 4.33+1.37 pmol/I in hypothyroid patients, indicating no significant difference
compared to baseline values (p=0.846 and p=0.109, respectivelyl. We also did not observe any correlation between basal OPG levels and basal
thyrotropin and thyroid hormone levels.

Discussion: Thyroid dysfunctions seem to affect bone functions by mechanisms other than OPG, however, more clinical studies with larger sample
sizes are needed to clarify the underlying mechanisms of thyroid dysfunction-related changes in bone metabolism. Turk Jem 2013; 17: 102-7

Key words: Osteoprotegerin, hypothyroidism, thyrotoxicosis

Ozet

Amag: Osteoprotegerin (OPG), reseptor aktivator nukleer faktor kappa B ligand icin yalanci reseptdr gorevi gorir ve bu sekilde kemik yikimini
inhibe eder. Bu ¢calismanin amaci tiroid disfonksiyonu olan hastalarda plazma OPG seviyelerinin degerlendiriimesi ve 6tiroidizm saglandiktan
sonra OPG seviyesinde degisiklik olup olmadiginin belirlenmesidir.

Gereg ve Yontem: Asikar hipotiroidi ve tirotoksikoz tanisi alan hastalarda tani aninda ve en az 8 hafta 6tiroidizm saglandiktan sonra OPG
seviyeleri 6l¢UldU.

Bulgular: Calismaya 17 hipotiroid, 17 tirotoksik hasta ve 17 yas, cinsiyet ve vicut kitle indeksi agisindan eslestirilmis saglikl kontrol grubu alindi.
Ortalama bazal plazma OPG seviyeleri tirotoksik hastalarda 5,42+2,66 pmol/I, hipotiroid hastalarda 5,04+1,62 pmol/| ve kontrol grubunda
5,24+0,93 pmol/I bulundu (p=0,844). Otiroidizm saglandiktan sonra ortalama OPG seviyeleri tirotoksik hastalarda 5,52+2,37 pmol/I, hipotiroid
hastalarda 4,33+1,37 pmol/I olarak bulundu. Her iki grupta da tedavi ncesi ve sonrasi OPG seviyelerinde anlamli degisiklik olmadi (tirotoksik
hastalar i¢in p=0,846 ve hipotiroid hastalar icin p=0,109). Bazal OPG ile bazal tirotropin ve tiroid hormonlari arasinda anlamli korelasyon
saptanmadi.

Tarhsma: Bu ¢calismanin sonuglarina gore tiroid fonksiyon bozukluklarinda gérulen kemik metabolizma degisikliklerinde OPG rol almamaktadir.
Tiroid disfonksiyonlarinin kemik Gzerine etkilerinin hangi mekanizmalarla olustugunun belirlenmesi icin daha fazla sayida hastanin alindigr klinik
calismalara ihtiyag vardir. Turk Jem 2013; 17: 102-7
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Introduction

Bone remodeling is under regulation of various hormones, cytokines,
transcription facfors and infracellular signaling proteins. Receptor
activator of nuclear factor kappaB ligand (RANKL) is a hematopoietic
growth factor that plays a role in osteoclastogenesis via activating
receptor activator of nuclear factor kappaB (RANK) in osteoclasts.
Osteoprotegerin (OPG) protects the skelefon from excessive bone
resorption by acting as a decoy receptor for RANKL and preventing
it from binding to its receptor RANK (1,2). If is expressed in many
tissues apart from osteoblasts, including heart, kidney, liver, spleen
and bone marrow. In general, up-regulation of RANKL is associated
with down-regulation of OPG, such that the ratio of RANKL to OPG
changes in favor of osteoclastogenesis. OPG also appears to
protect large blood vessels from medial calcification, based on
the observation of renal and aortic calcification occurring in OPG
knockout mice (3). There are also studies showing an association
between high plasma levels of OPG and cardiovascular diseases,
diabetes and chronic renal failure (4,5).

It is believed that high circulating thyroid hormones induce a high
turnover state in bone with increased activity of osteoblasts and
osteoclasts. The osteoclast stimulation, however, predominates
and structural integrity of the skeleton decreases in hyperthyroidism.
General belief is that reduction in bone mineral density in overt
thyrotoxicosis is due to the effect of high circulating levels of thyroid
hormones, not the effect of suppressed thyrotropin (TSH) levels.
However, in a recent study, Abe et al. demonstrated a critical role for
TSH in maintenance of bone mass independently from circulating
thyroid hormones (6). In their study, TSH receptor (-/-) knockout mice
were shown to have high bone turnover osteoporosis, revealing
that TSH is a negative regulator of bone turnover. They speculated
that the skeletal loss that occurs in hyperthyroidism is due fo
low TSH levels, not as opposed solely to high thyroid hormones.
Patients with hypothyroidism may actually have a higher than
normal bone mass prior to thyroxine replacement. Data from cell
and organ cultures have identified the role of T3 in the production
of cytokines, growth factors and markers of bone turnover (7).
Therefore, altered T3 is thought to be the cause of decreased bone
turnover in hypothyroidism.

Plasma OPG levels in patients either with hyperthyroidism or with
hypothyroidism, separately, were investigated in a few studies
reporting inconsistent results. High basal OPG levels were observed
with both of these thyroid dysfunctions and lower OPG levels were
shown with treatment of both conditions (8-12). However, there
are no publications investigating OPG levels in overt hypo and
hyperthyroidism in the same study in the literature. In this study,
our aim was to evaluate OPG levels in overt thyrotoxicosis and
hypothyroidism before and after restoration of euthyroidism in
descriptive matched case-control study.

Materials and Methods

Patients diagnosed with overt thyrotoxicosis and hypothyroidism
in our clinic were screened for the study. All patients and control
subjects gave informed consent and local ethics committee
approval was obtained in accordance with the ethical standards

of the Helsinki Declaration. Inclusion criteria were as follows: >18
years old, newly diagnosed overt hypothyroidism or thyrotoxicosis
without medication, body mass index (BMIl<30 kg/m?. Patients
with a previous history of bone fracture, taking medication for
osteopenia or osteoporosis (bisphosphonates, vitamin D, calcium
supplementation, etc.), using oral contraceptives or estrogen
hormone replacement therapy, patients with known diabetes and/
or using antidiabetic medications including thiazolidinediones and
patients with organ failure or malignancy were excluded. Patients
with central hypothyroidism were excluded as well. Patients were
matched with healthy controls according to age, sex and BMI. All
female patients and controls were premenopausal.

Complete physical examination was performed by the same
physician in all subjects. As an open study, laboratory parameters
of TSH, free T3 (FT3), free T4 (FT4), anti-thyroid peroxidase
antibody (anti-TPO), and antithyroglobulin antibody (anti-Tg)
levels were checked at the time of diagnosis and after the
restoration of euthyroidism with appropriate therapy provided
at least for 8 weeks. Healthy control subjects were tested once.
Blood samples were taken after an overnight fasting from an
antecubital vein between 08.30 and 09.30 am at resting position.
Serum concentrations of TSH, FT3 and FT4 were measured with
electrochemiluminescence immunoassay. Anti-TPO and Anti-Tg
were measured using radioimmunoassay and chemiluminescent
sequential immunometric assay, respectively. Plasma samples
for OPG were obtained also at the time of diagnosis and after the
restoration of euthyroidism at least for 8 weeks in patients and
for once in control group and stored at -80 °C. After collection of
all samples, they were thawed for once and studied in the same
day. The time from freezing of the first sample to thawing of all
the samples was approximately 10 months. OPG levels were
determined by enzyme immunoassay using an ELISA kit produced
by BioVendor® Research and Diagnostic Products. Presented
reference range was 4.1+2.3 pmol/I. Limit of detection, defined
as concentration of analyte giving absorbance higher than mean
absorbance of blank plus 3 standard deviation was calculated
from the real human OPG values in wells and was 0.13 pmol/I.
Intraassay and interassay coefficient of variations were 2.4%-7.0%
and 3.4%-7.4%, respectively. The antibodies used in this method
were specific for human OPG with no detectable cross-reactivity to
human RANKL.

Overt thyrotoxicosis and hypothyroidism were diagnosed
in compliance with the American Association of Clinical
Endocrinologists Medical Guidelines for Clinical Practice for the
evaluation and treatment of hyperthyroidism and hypothyroidism
(13). Normal values for TSH were 0.27-4.2 miU/ml, for FT3 3.1-
6.8 pmol/I, for FT4 12-22 pmol/I, for Anti-TPO 0-30 IU/ml and for
Anti-Tg 0-20 IU/ml. Where needed, thyroid ultrasonography,
scintigraphy and radioactive iodine uptakes were performed
to define the underlying cause and to plan the management.
Patients with thyrotoxicosis were administered propylthiouracil
(dosage tapered down from 300 mg/day) and/or propranolol
(40-120 mg/day for 2 weeks) according fo underlying pathology
to maintain thyroid functions within normal limits. Hypothyroid
patients were administered L-thyroxine and initial dosage was
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chosen considering age and cardiovascular risk. Thyroid function
tests were re-evaluated in thyrotoxic and hypothyroid patients in
every 3-4 weeks.

All data were analyzed with SPSS (Statistical Packing of Social
Science for Windows) 9.05. The Kolmogorov-Smirnov test was
used to find out whether parameters were normally distributed
or not in each group. All parameters except basal TSH and Anti-
TPO were normally distributed in patients with hypothyroidism
and thyrotoxicosis. In control group, anti-TPO and anti-Tg were
not normally distributed, while other parameters were normally
distributed. Comparison of means between 3 groups was made
using the One-way ANOVA for parametric variables, and the
Kruskall-Wallis test for nonparametric variables. The Chi-square
test was used to investigate the difference between the groups
regarding the categorical variables. For paired data, statistical
analyses before and after therapy were carried out with the paired
student t-test for parametric variables and the Wilcoxon test for
nonparametric variables. Pearson’s correlation and Spearman’s
correlation analysis were performed in order fo document possible
associations between parametric and nonparametric variables,
respectively.

Results

Twenty patients with overt hypothyroidism and 23 patients with overt
thyrotoxicosis were included in the study. Data of 17 hypothyroid, 17
thyrotoxic patients and 17 control cases were analyzed, because
3 hypothyroid and 6 thyrotoxic patients were not euthyroid at the
end of the study. Mean age, sex distribution and anthropometric

Table 1. Baseline characteristics of patients and controls

measures were similar in all groups. Baseline characteristics of
patients and control group are shown in Table 1.

Underlying causes of hypothyroidism were Hashimoto's
thyroiditis in 14 patients, postoperative hypothyroidism in 2 and
postradioactive iodine hypothyroidism in 1 patient. Thyrotoxicosis
was due to Graves' disease in 14 patients, subacute thyroiditis in 2
patients and autonomous thyroid nodule in 1 patient. Anti-TPO and
anti-Tg autoantibodes were measured in all patients and controls.
Anti-TPO was positive in 15 patients with hypothyroidism, 8 patients
with thyrotoxicosis and in 1subiject in the control group. Anti-Tg was
positive in 13, 7 and 1 patients with hypothyroidism, thyrotoxicosis
and control group, respectively (Table 1). There was no significant
correlation between basal OPG and anti-TPO and anti-TG levels
(rs=-0,102, p=0.477 for anti-TPO and rs=-0,214, p=0.131 for anti-TG).
Table 2 compares the clinical and biochemical characteristics of
the patients before and after treatment of thyroid dysfunctions. In
both groups, BMI did not change with restoration of euthyroidism.
Plasma OPG levels were ([meanzstdev) 5.42+2.66, 5.04+1.62 and
5.24+0.93 pmol/I in thyrotoxic, hypothyroid and healthy controls,
respectively. Although, baseline OPG levels were lowest in patients
with hypothyroidism and highest in patients with thyrotoxicosis,
no statistically significant difference among study groups and
controls were detected (Table 3). Mean OPG levels after restoration
of euthyroidism in thyrotoxic and hypothyroid patients were
(meanzstdev) 5.52+2.37 and 4.34+1.37 pmol/|, respectively. OPG
seemed to increase in thyrotoxic and decrease in hypothyroid
patients with treatment, however, no significant alteration was
detected compared to baseline state in both groups (p=0.846

Hypothyroidism (n=17) Thyrotoxicosis (n=17) Controls (n=17) p

Age 41.1£11.8 37.6x11.0 38.2+10.2 0.613
BMI (kg/m?) 25.4+3.1 23.4+3.7 25.6+£2.5 0.093
TSH (mIU/ml)

Mean 85.15+22.77 0.01x1.1 1.58+0.16 <0.001

Median 101(26.84-101) 0.005 (0.005-0.041) 1.64 (0.44-269) <0.001
FT3 (pmol/I)

Mean 2.30+£0.93 18.35+12.05 4.94+0.12 <0.001

Median 2.90(0.537-3.090) 11.85 (6.90-44.0) (4.94-4.1-5.65) <0.001
FT4 (pmol/I)

Mean 5.48+2.51 50.08+29.50 15.75+0.53 <0.001

Median 5.64(1.43-11.08) 35.02 (23.1-100.0) 16.1(12.1-19.0) <0.001
Anti-TPO (IU/ml)

Mean 2287.23+1081.21 762.91+£1085.48 19.29+46.91 <0.001

Median 3000 (7-3000) 76 (0-3000) 7.6 (3.6-201) 0.002
Anti-Tg (IU/ml)

Mean 683.12+980.68 173.42+336.43 24.18+87.6 0.006

Median 249 (0-3950) 43 (0-1300) 0(0-363) 0.01
Anti-TPO positivity (n) 15 8 1 <0.001
Anti-Tg positivity (n) 13 7 1 <0.001
BMI: Body mass index, TSH: Thyrotropin, FT3: Free T3, FT4: Free T4, Anti-TPO: Anti-thyroid peroxidase antibody, anti-Tg: Antithyroglobulin antibody, NA: Not applicable
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and p=0.109, respectively) (Table 3). The mean change in OPG in Discussion
hypothyroid patients was -0.71x1.71 pmol/|, while the mean change
in thyrotoxic patients was +0.10+2.17 pmol/I (p=0.234).

Analyzing all groups together, there was no correlation between
basal OPG levels and basal TSH and thyroid hormone levels (rs=-
0.002 and p=0.990 for TSH, rs=0.057 and p=0.692 for fT3, rs=0.030
and p=0.832 for fT4). Changes in TSH, FT3 and FT4 levels (before-
after the restoration of euthyroidism) showed no correlation with
changes in OPG levels (Table 4).

In the present study, we found no significant difference in basal
OPG levels in both hypothyroid and thyrotoxic patients compared
with euthyroid healthy subjects. Additionally, achievement of
euthyroidism in both groups did not result with any change in OPG
levels. In the literature, there are few studies investigating OPG in
thyroid dysfunctions, but with inconsistent results. To our knowledge,
there are 3 clinical trials studying OPG levels in hypothyroid
patients. In all, OPG was found to be higher than in controls and

Table 2. Characteristics of thyrotoxic and hypothyroid patients before and after restoration of euthyroidism

Hypothyroidism Thyrotoxicosis
Basal Post-treatment P Basal Post-treatment P

BMI (kg/m?) 254431 24.8+3.0 0.103 23.4+37 241+4.3 0.125
TSH (mIU/ml)

Mean 85.15+22.77 1.86+1.25 <0.001 0.01£1.1 2.06+1.10 <0.001

Median 101 (26.84-101.0) 1.82(0.29-4.20) <0.001 0.005 (0.005-0.041) 1.73 (0.38-4.14) <0.001
FT3 (pmol/I)

Mean 2.30+0.93 4.89+0.80 <0.001 18.35+12.05 4.60+0.63 <0.001

Median 2.90(0.54-3.09) 479 (3.44-6.42) <0.001 11.85 (6.90-44.0) 4.58 (3.19-6.13) <0.001
FT4 (pmol/I)

Mean 5.48+2.51 17.90+2.54 <0.001 50.08+29.50 14.42+1.80 <0.001

Median 5.64 (1.43-11.08) 17.86 (12.73-21.85) <0.001 35.02 (23.1-100.0) 13.71(12.31-17.32) <0.001
BMI: Body mass index, TSH: Thyrotropin, FT3: Free T3, FT4: Free T4

Table 3. Basal and post-treatment plasma osteoprotegerin levels in patients and control group

Hypothyroidism Thyrotoxicosis Controls p
Basal OPG levels (pmol/I) 5.04+1.62 5.42+2.66 5.24+0.93 0.844
Post-treatment OPG levels (pmol/I) 4.34+1.37 5.52+2.37 - 0.083
p 0.109 0.846 NA -
OPG: Osteoprotegerin, NA: Not applicable

Table 4. Correlation between changes in osteoprotegerin and changes in thyrotropin, free T3 and free T4 levels after treatment of thyroid

dysfunctions
Hypothyroidism Thyrotoxicosis
ATSH AFT3 AFT4 ATSH AFT3 AFTA
AOPG r P r p r p r P r p r P
-0.580 0.825 -0.356 0.161 -0.209 0.421 0.341 0.180 0.339 0.183 0.280 0.276

OPG: Osteoprotegerin, TSH: Thyrotropin, FT3: Free T3, FT4: Free T4,
r: Pearson correlation coefficient
A= Last volue-basal volue

Basal volue
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two of them showed decreasing OPG levels after achievement of
euthyroidism (8,9,14). An additional study compared OPG levels
in TSH suppressed state and after withdrawal of L-thyroxine in
patients with differentiated thyroid cancer and reported increased
OPG when intentional hypothyroidism occurred (10). These studies
suggested that OPG acting as an inhibitor of osteoclastogenesis
may constitute a link between hypothyroidism and the decrease in
bone resorption.

If so, thyrotoxicosis - a disease known to be related with increased
bone turnover in favor of osteoclastogenesis - is expected to
be associated with decreased OPG levels. On the contrary,
OPG in overt thyrotoxicosis has been assessed only in two trials
yet, and found to be also increased in cumulatively 114 patients
with Graves’ disease and 21 patients with autonomous thyroid
nodules (11,12). Additionally, OPG was reported to decrease with
restoration of euthyroidism in both studies. Besides, the relationship
between subclinical hyperthyroidism and OPG was examined in
differentiated thyroid cancer patients receiving L-thyroxine therapy
for suppression of TSH and conflicting results were obtained.
Although some authors declared increased OPG in exogenous
TSH suppression (15,16), some suggested no difference compared
to healthy subijects (17,18). However, the common finding of all was
the lack of change in OPG levels after institution of high TSH with
administration of rhTSH.

The precise mechanism by which thyroid hormone dysfunctions
change serum OPG has not been expounded yet in existing
studies. It was shown that OPG and RANKL are also produced in the
thyroid gland by thyroid follicular cells, and OPG mRNA and protein
secretion are regulated by cytokines and TSH (1). In hyperthyroidism,
one of the possible explanations for increased OPG was induction
of in vitro expression of OPG mRNA in bone cells by T3 (19).
Findings of our study were not consistent with most of the
previous studies showing high OPG in both hypothyroidism and
hyperthyroidism. Similar trends of change in OPG levels in two
conditions which are known to have contrary effects on bone
metabolism give rise to more questions on the results of those
previous publications. There is evidence that TSH regulates bone
function by mechanisms different from those used by RANKL/OPG
cytokines. Abe et al. showed that osteoclast formation is increased in
TSH receptor -/- mice although RANKL expression was decreased,
considering lack of effect of RANKL on osteoclastogenesis (6).
They also suggested that TNF-alpha is a proosteoclastic signal
mediating the effects of TSH receptor deletion because they found
that expression of TNF-alpha is enhanced dramatically in vivo
and that a neutralizing antiTNF antibody inhibits the enhanced
osteoclastogenesis ex vivo in TSH receptor -/- bone marrow cell
cultures. Giusti et al. did not find an acute direct effect of TSH on
OPG and RANKL in patients with a history of differentiated thyroid
cancer, thus, confirming the view that the inhibitory role of TSH on
osteoclastogenesis is achieved through mechanisms other than
osteoblast-osteoclast cross-talk via the OPG/RANK/RANKL system
(17). Moreover, recently, it has been shown that, circulating OPG
is not correlated with serum TSH receptor antibodies in patients
with Graves’ hyperthyroidism (11). These data provide clues that,
TSH does not regulate OPG production in bone, although some

regulation may occur in other tissues. Lack of any significant change
in OPG levels during thyroid dysfunctions in our study seems to be
relevant in accordance with those experimental data, described
above. None of the previous clinical publications investigated overt
hypo and hyperthyroid patient populations in the same study
with the same methods. Exclusion of methodological selection
bias while evaluating any possible change in OPG levels in
hypothyroidism and thyrotoxicosis in our study population might
explain inconsistency of our data with the literature.
Menopausal status, autoimmunity and inflammation are
three important factors that might modify serum OPG levels.
Postmenopausal women without estrogen replacement
therapy displayed 2 to 3 fold higher RANKL expression index
on bone marrow stromal cells and lymphocytes compared
to postmenopausal women on estrogen therapy (20).
Premenopausal status of our study population might have
masked possible difference in OPG levels across the study
groups. In addition, our patient groups were heterogeneous in
terms of efiologies of hypothyroidism and thyrotoxicosis. Hofbauer
et al. detected OPG mRNA levels three times more abundant in
surgical thyroid specimens of Graves’ disease compared with
other thyroid diseases suggesting a possible role of autoimmunity
on serum OPG levels (1). Conducting a study investigating OPG
levels in hypothyroid or hyperthyroid patients with the same
etiology to exclude influence of autoimmunity and inflammation
may be more elucidative. It is generally impossible to know for
how long patients with thyroid dysfunctions have these disorders.
In this study, euthyroidism was maintained in 7.17+4.0 months
in thyrotoxic and in 4.7+2.49 months in hypothyroid patients.
The durations of thyroid dysfunctions and the time elapsed after
achievement of euthyroidism might be too short for significant
changes to occur.

Recently, Riches et al. showed the presence of a neutralizing
autoantibody against OPG in a patient with celiac disease,
autoimmune hypothyroidism and high-turnover severe
osteoporosis (21). Consequently, they demonstrated the presence
of this antibody in 3 of 15 patients with celiac disease, but not in
any of 14 patients with primary hypothyroidism and 10 healthy
controls. They suggested a possible association of OPG antibodies
with the development of osteoporosis in patients with celiac
disease. Although no patient with autoimmune hypothyroidism
was positive for OPG antibody in that study, possible confounding
effect of an antibody should still be considered in our patient
groups which included autoimmune thyroid diseases. We
think that evaluation of bone turnover markers would help us
to make more precise implications about the effects of thyroid
dysfunctions on bone metabolism, yet the purpose of our study
was not directed to this subject. As another limitation of our study,
we could not measure RANKL concentration before and after
restoration of euthyroidism in order to calculate RANKL bioactivity
index (RANKL/OPG ratio). Finally, small number of cases in our
groups may be considered as another limitation.

In conclusion, we demonstrated that OPG levels in hypothyroid
and thyrotoxic patients are similar with that in euthyroid subjects
and achievement of euthyroidism in these patients does not
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change OPG levels. Impact of thyroid dysfunctions on bone
metabolism seems to be regulated by mechanisms other than
OPG. However, further studies with larger sample size are needed
to come to a definite conclusion about the effects of TSH or thyroid
hormones on OPG, RANKL and bone turnover.
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Abstract

Purpose: Incidentally-found adrenal masses detected by imaging studies performed for unrelated reasons have become more common in the clinical
practice. Our study aims to assess the nature and prevalence of incidental adrenal masses discovered on CT or MRl in patients without malignancy.

Material and Method: We analyzed the reports of 8378 abdomen or chest CT and 820 abdominal MRI examinations performed on 4973 patients in
our hospital. We found 629 (12.6%) incidental adrenal masses. We excluded 194 (3.9%) patients with known cancer or high-risk adrenal metastasis.
The remaining 435 (8.7%) adrenal masses constituted the study group. This group consisted of 274 (5.9%) patients [123 (44.9%) women and 151(55.1%)
men] with masses greater than 1cm in diameter and 161 (2.8%) patients with masses less than 1cm.

Results: The mean age of the patients was 62.55+13.23 years. Unilateral adenoma was the most common type of adrenal masses (=112, 40.9%). Less
commonly observed adrenal masses were: unilateral IN=79 (28.8%I! and bilateral n=35 (12.8%)l macronodular hyperplasia, unilateral In=33 (12%ll and
bilateral [n=2 (0.7%! diffuse adrenal thickness, bilateral adenoma [n=7 (2.6]], unilateral [n=3 (1.1%)] and bilateral [n=3 (1.1%)] micronodular hyperplasia.
The masses were most commonly found in the left adrenal gland (165, 60.2%). They were found at lower rates in the right adrenal gland (66, 24.1%) and
bilateral adrenal glands (43, 15.7%). The mean sizes of left and right adrenal masses were 1.89+1.11 cm and 2.02+0.86 cm, respectively.

Discussion: Patients harbouring adrenal incidentalomas should be evaluated for the possibility of malignancy and/or hormone activity. The lack of
controlled studies impedes specific management and recommendations for adrenal incidentalomas. Large prospective controlled studies on this
topic are needed. Turk Jem 2013; 17: 108-10

Key words: Adrenal mass, incidentaloma, prevalence

Ozet

Amag: Rutin yapilan géruntileme ¢alismalarinda, tesadufen tespit edilen adrenal kitleler klinikte sik karsimiza ¢ikmaktadir. Bu calismamizda
malignitesi olmayan hastalarda yapilan CT ve MRI tetkiklerinde, adrenal insidentaloma yayginligini degerlendirmeyi amagladik.

Gereg ve Yontem: Hastanemizde 4973 hastada yapilan 8378 karin ve gogUs bilgisayarli tomografi ile 820 karin magnetik rezonans tetkiklerinin
raporlariincelendi. Alti y0z yirmi dokuz olguda (%12.6) adrenal kitle saptandi. Malignitesi ve adrenal metastaz riski yiksek olan 194 (%3,9) hasta
calismaya alinmadi. Dort yiz otuz bes (%8,7) adrenal kitlesi olan hasta ¢alismaya dahil edildi.

Bulgular: Calismaya dahil edilen 435 hastanin, 274'0nde (5,9%) 1 cm’den buyik ve 161inde (2,8%) 1cm’den kiigUk adrenal kitle oldugu belirlendi.
lcm’den bUyuk kitlesi olan hastalarin 123°0 kadin, 151 erkek hastaydi ve yas ortalamalari 62,55+13,23 idi. Hastalarda en sik tek tarafli adenom
(n=112, 40,9%), daha az siklikta da tek tarafli [N=79 (28,8%]] ve bilateral [n=35 (12,8%)l makronoduler hiperplazi, tek tarafli [n=33 (12%)] ve bilateral
[In=2 (0,7%)! difoz adrenal kalinlik, bilateral adenoma [n=7 (2,6%]], tek tarafli [n=3 (1,1%I] ve bilateral [n=3 (1.1%)] mikronoduler hiperplazi tespit
edildi. Hastalarin en sik sol adrenal bezinde kitle tespit edildi (165, 60,2%). Sag adrenal bez ve bilateral adrenal tutulum daha nadirdi (n,%: 66,
24,1% and 43, 15,7%, sirasiyla). Ortalama sag ve sol adrenal bez boyutlari sirasiyla 1.89+1.11 cm ve 2,02+0,86 c¢m idi. Unilateral In=79 (28,8%)]
and bilateral [n=35 (12.8%)] macronodular hyperplasia, unilateral n=33 (12%)] and bilateral [n=2 (0,7%)] diffuse adrenal thickness, bilateral
adenoma [n=7 (2,6%]], unilateral In=3 (1,1%I] and bilateral [n=3 (1,1%)] micronodular hyperplasia.

Tarhsma: Adrenal insidentalomali hastalar malignite yada hormon aktivitesi acisindan mutlaka degerlendirilmelidirler. Adrenal insdentalomalar
icin spesifik tedavi ve 6neriler icin daha genis prospektif calismalara ihtiyag vardir. Turk Jem 2013; 17: 108-10

Anahtar kelimeler: Adrenal kitle, insidentaloma, prevelans

Address for Correspondence/Yazisma Adresi: Hacer Sen MD, Canakkale Onsekiz Mart University, Internal Medicine, Canakkale, Turkey
Gsm: +90 505 481 21 33 E-posta: hergrsy@hotmail.com Received/Gelis Tarihi: 04.12.2013 Accepted/Kabul Tarihi: 04/02/2014

Turkish Journal of Endocrinology and Metabolism, published by Galenos Publishing.



Turk Jem 2013; 17: 108-10

Senetal. ]Og

The prevalence of Adrenal Masses

Introduction

Adrenal incidentalomas (Als) are masses coincidentally found
during abdominal or thoracic imaging performed for other
reasons. It is difficult to know the true prevalence of this entity
because of varied definitions and variability in methods used for
imaging. The prevalence of adrenal tumors when established by
computed tomography (CT) varies from 2.5 to 4% for abdomen CT,
and 4.2% for thorax CT in adult populations (1-3). The prevalence
of Al detected at autopsy is less than 1% in patients younger than
30 years of age, increasing to 7% in patients 70 years of age or
older (4).

These masses are mainly non-secreting and benign. However, it is
still an important clinical problem, because there can be a risk for
malignancy or hormonal hyperfunction. All adrenal incidentalomas
should be evaluated for these potential problems (3,5).

The primary aim of this study was to determine the number of
cases of Al diagnosed by CT scans of the thorax and abdomen
and magnetic resonance imaging (MRI) scans of the abdomen
performed on adult patients attending our hospital between 2009
and 2012.

Material and Methods

Patients

We performed a retrospective review of the medical records of
all patients with incidental adrenal mass discovered on CT or
MRI between January 2009 and December 2012 at our institute.
We analyzed the reports of 8378 abdomen or chest CT and 820
abdominal MRI examinations performed on 4973 patients in our
hospital during this period. We found 629 (12.6%) incidental adrenal
masses while browsing. We excluded 194 (3.9%) patients with a
known malignancy or high-risk adrenal metastasis. The remaining
435 (8.7%) adrenal masses constituted the study group. This group
consisted of 274 (5.9 %) patients with masses greater than 1 cm
in diameter and 161 (2.8%) patients with masses less than 1 cm.
The number and size of the adrenal mass in each patient was
recorded.

Alaboratory database review of the patients with Al was performed.
Biochemical and radiological data, and demographic details
were recorded. According to the guidelines, a sufficient endocrine
evaluation included a 1 mg overnight dexamethasone suppression
test to assess for Cushing’s disease, a 24-hour collection of urinary
metanephrines and normetanephrines, and plasma aldosterone
and renin activity (5).

Imaging Methods and Analysis

Abdominal and chest CT scans comprised the initial scans. A
helical CT (4-MDCT Asteion, Toshiba Medical Systems) was used
for all investigations. Abdominal CT, both unenhanced and
contrast-enhanced scans, were used to diagnose incidental
adrenal lesions. Scans were completed during the portal venous
phase (60-70 seconds) after 100 ml low-osmolar contrast material
was administered intravenously. Collimation was 3 to 7 mm
depending on the scanner used, body part fo be imaged and
the year of investigation. The maijority of chest CT examinations
were unenhanced. For contrast-enhanced chest CT 100 ml low

osmolar contrast material was given intravenously during routine
procedures.

Characterization of the incidentally-discovered adrenal mass was
completed by using unenhanced CT, dedicated adrenal CT with
contrast washout, or adrenal MRI with chemical shift imaging.
Adrenal CT was performed as follow-up investigation to identify
the adrenal mass discovered. Unenhanced slices were obtained
with 2.5 mm collimation through the adrenal glands. The field of
view was 25-28 mm on average. The region of interest (ROI), an
ellipse in the adrenal mass, was identified and measured. If the
ROl was greater than 10 H, 100 ml non-ionic contrast material was
administered intravenously at 3 ml/s. Imaging was repeated 60
s after injection and again 10-15 minutes later, keeping imaging
parameters constant.

Adrenal MRl was completed with a variety of equipment including
1.5 T systems (Signa HDx, GE Healthcare). Where possible, a phased-
array body coil was preferred. A 2-D gradient-refocused echo
sequence was used to obtain T1-weighted inphase and opposed
phase axial breath hold images. The parameters were: TR range:
110 milliseconds, in-phase TE range: 4.6 milliseconds, and opposed-
phase TE range: 2.4 milliseconds. Additional parameters were: flip
angle: 80°, field of view: 44x44 cm, slice thickness: 4 mm, intersection
gap: 0.5 mm, and 1signal acquisition. A T2-weighted sequence was
included in all investigations, though the technique varied.

Results

The patients with masses greater than 1cm comprised 274 patients
[123 female (44.9%) and 151 male (55.1%)1 (5.9%). The mean age
of the patients was 62.55+13.23 years. The most common kind
of adrenal mass was unilateral adenoma (n=112, 40.9%). Less
commonly observed adrenal masses were: unilateral [n=79
(28.8%I1 and bilateral [n=35 (12.8%)] macronodular hyperplasia,
unilateral (n=33 (12%)1 and bilateral [(n=2 (0.7%)] diffuse adrenal
thickness, bilateral adenoma [n=7 (2.6]], unilateral [n=3 (1.1%)l and
bilateral [n=3 (1.1%)l micronodular hyperplasia The masses were
most commonly seen in the left adrenal gland (165, 60.2%). They
were less common in the right adrenal gland and bilateral adrenal
glands (n,%: 66, 24.1% and 43, 15.7%, respectively). The mean sizes
of left and right adrenal masses were 1.89+1.11 cm and 2.02+0.86
cm, respectively (Table 1). Evaluation of adrenal incidentalomas in
the hormone system was performed in only 13 patients (4.7%). The
results were non-functional masses, Cushing’s syndrome, primary
aldosteronism, and pheochromocytoma (n,%=8, 2.9%; 3, 1.1%; 1,
0.4%, 1, 0.4%) respectively.

Discussion

Adrenal masses are being discovered more frequently with the
development of imaging techniques. There have been some studies
on the prevalence of Al, with different results. The prevalence of
Al in a study by Herrera et al. analyzing CT scans done between
1985 and 1989 was 0.4% (6). Using a similar method, Song et al.
examined the CT scans in 65231 patients performed between 2000
and 2003 and reported a prevalence of 5% (7). Developments in
imaging technology during the time between the two studies may
be responsible for the increase in Al prevalence. Additionally,
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Table 1. General data of the 274 patients

Age lyear) 62.55+13.23
Gender

M 151(55,1%)

F 123 (44,9%)
Side of the mass

Right 66 (24,1%)
Left 165 (60.2%).
Bilateral 43 (15.7%)
Diagnostic technigue

CT (Abdominal+thorax) 8378
Abdominal MRI 820

Mass size

Left adrenal 1.89+1.11cm
Right adrenal 2.02+0.86 cm

Davenport et al. examined thorax and abdomen CT scans
performed for any reason between 2006 and 2007 and found that
the prevalence of Al detected by thorax CT and abdomen CT was
0.81% and 0.98%, respectively (8). They linked these low rates to the
fact that more specific scanning for adrenal adenoma is done in a
research protocol while a typical radiology department focuses on
the patient’s presenting complaint. In our study, when the results of
radiological examination done for any reason were retrospectively
evaluated, it was found that Al prevalence was 5.9%. In spite of not
performing any specific radiological investigation for Al, contrary to
the other studies, we determined a higher rate of incidence.
When Al is identified, it should definitely be evaluated to see if the
lesion shows hormonal activity or not and whether it is benign or
malignant. The guidelines for this evaluation have been determined
by the NIH state-of-the-science statement on management of the
clinically inapparent adrenal mass (5).

Each patient should be evaluated for pheochromocytoma, primary
hyperaldosteronism, Cushing’s syndrome and for the presence of
virilising or feminising tumours. According to the test results, surgical
or non-surgical treatment of the mass should be given. In a study,
Mantero et al. investigated 1096 patients with identified Al between
1980 and 1995. According to the results of hormonal work-up, 85%
of the masses were nonhypersecretory, 9.2% were subclinical
Cushing’s syndrome, 4.2% were pheochromocytoma and 1.6% were
aldosteronomas (9). In their study, Golgowski et al., found excess
hormone synthesis in 13.6% of subjects, pheochromocytoma in 7.4%,
subclinical hypercortisolism in 4.8%, and primary hyperaldosteronism
in 1.4% of patients with Al (10). In a study by Kasperlik-Zaluksa et al.,
of 1790 Al patients, 1590 subjects were found to have benign tumors
and malignancy was detected in 200 patients. Subclinical adrenal
hyperfunction was detected in 140 patients (8%), most frequently pre-
Cushing’s syndrome (6%), while subclinical hyperaldosteronism and
hyperandrogenism were diagnosed in only 1%. Pheochromocytoma
was found in 58 patients (3% of the whole group) (11). Comlekci et
al. investigated clinical haracteristics, metabolic parameters and
follow-up findings in 376 patients with Al. 73.5% of subjects had
non-functional masses while 12.5% had subclinical Cushing's
syndrome (12). In our study, only few patients with Al were evaluated
for hormonal activity. Although all patients diagnosed with Al were
referred fo the endocrinology department, those with no complaints,
or who attributed their complaints to some other cause, did not
attend the endocrine clinic, thus, hormonal investigation could not

be performed in the majority of patients. Apart from internal medicine
and endocrinology clinics, initiatives to increase awareness on the
need for evaluation of incidentally-found adrenal masses from the
point of view of malignancy and hormonal hyperfunction may help
to solve this problem.

Studies in recent years have frequently emphasized the relationship
of Al with metabolic syndromes, insulin resistance and coronary
artery disease. Studies on Al patients have discovered a frequent
correlation between Al and metabolic syndrome characteristics,
such as impaired glucose tolerance, elevated blood pressure and
high triglyceride levels (13). A study by Dalmazi et al. found the
relationship of increasing patterns of subclinical hypercortisolism
with increased prevalence of adverse metabolic and cardiovascular
events, independently of other potential risk factors (14). Evaluation
and monitoring of all patients with Al should include screening for
metabolic syndromes, diabetes mellitus and coronary artery disease.
In this study, the first on Al prevalence in Turkey, we observed that
the prevalence of Al detected during radiological investigations for
any reason was higher compared to that in previous papers. In our
center, a special training would contribute to raising awareness
on the need for careful evaluation of incidentally-found adrenal
masses from the point of view of malignancy and hormonal
hyperfunction. In addition, prospective, multi-centre studies on this
topic are needed in our country.

References

1. Ferreira EV, Czepielewski MA, Faccin CS, Accordi MC, Furtado AP. Prev-
alence of adrenal incidentaloma at computed fomography (chest and
abdominal) in a general hospital in Brazil. Arq Bras Endocrinol. Metabol
2005;49:769-75.

2. Bovio S, Cataldi A, Reimondo G, et al. Prevalence of adrenal incidentaloma
in a contemporary computerized tomography series. J Endocrinol Invest
2006;29:298-302.

3. Young WF Jr. Clinical practice. The incidentally discovered adrenal mass. N
Engl J Med 2007;356:601-10.

4. Grumbach MM, Biller BM, Braunstein GD, et al. Management of the
clinically inapparent adrenal mass (“incidentaloma”). Ann Intern Med
2003;138:424-9.

5. No authors listed. NIH state-of-the-science statement on management of
the clinically inapparent adrenal mass (“incidentaloma). NIH Consens State
Sci Statements 2002;19:1-25.

6. Herrera MF, Grant CS, van Heerden JA, Sheedy PF, listrup DM. Inciden-
tally discovered adrenal tumors: an institutional perspective. Surgery
1991;110:1014-21.

7. Song JH, Chaudhry FS, Mayo-Smith WW. The incidental adrenal mass on
CT: prevalence of adrenal disease in 1,049 consecutive adrenal masses in
patients with no known malignancy. AJR Am J Roentgenol 2008;190:1163-8.

8. Davenport C, Liew A, Doherty B, et al. The The prevalence of adrenal inci-
dentaloma in routine clinical practice. Endocrine 2011;40:80-3.

9. ManteroF, Terzolo M, Arnaldi G, et al. A survey on adrenal incidentalomain
Italy. Study Group on Adrenal Tumors of the Italian Society of Endocrinology.
J Clin Endocrinol Metab 2000;85:637-44.

10. Golkowski F, Buziak-Bereza M, Huszno B, Orlowska M. Adrenal inciden-
taloma as essential clinical problem in modern endocrinology. Przegl Lek
2005;62:761-4.

1. Kasperlik-Zaluska AA, Slowilska-Srzednicka J, Roslonowska E, et al. Bilat-
eral, incidentally found adrenal tumours - results of observation of 1790
patients registered at a single endocrinological centre. Endokrynol Pol
2010;61:69-73.

12. Comlekci A, Yener S, Erfilav S, et al. Adrenal incidentaloma, clinical, meta-
bolic, follow-up aspects: single centre experience. Endocrine 2010,37:40-6.

13. Terzolo M, Pia A, Ali A, et al. Adrenal incidentaloma: a new cause of the
metabolic syndrome? J Clin Endocrinol Metab 2002;87:998-1003.

14. Di Dalmazi G, Vicennati V, Rinaldi E. Progressively increased patterns of
subclinical cortisol hypersecretion in adrenal incidentalomas differently pre-
dict major metabolic and cardiovascular outcomes: a large cross-sectional
study. Eur J Endocrinol. 2012;166:669-77.



Original Article Ozgun Arastirma 11

DOI: 10.4274/Tjem.2366

The Relationship Between Coronary Artery Disease and
Undiagnosed Glucose Metabolism Disorders in Patients who
Have Undergone Angiography

Anijiyografi Geciren Hastalarda Bilinmeyen Glukoz Metabolizmna Bozukluklari
ve Koroner Arter Hastaliklari ile Olan lliskisi

Halil Akbulut, Aydogan Aydogdu*, Umit Aydogan, Cem Barcin**, Serkan Tapan***, Yusuf Cetin Doganer,
Turker TUrker****, Tuncer Caycr***, Ersoy Isik**, HUrkan Kirsatlioglu**, Kenan Saglam

Gulhane Military Medical Academy, Department of Family Medicine, Ankara, Turkey

*GUlhane Military Medical Academy, Department of Endocrinology and Metabolic Disorders, Ankara, Turkey
**Gulhane Military Medical Academy, Department of Cardiology, Ankara, Turkey

***GUlhane Military Medical Academy, Department of Biochemistry, Ankara, Turkey

**+*+GUlhane Military Medical Academy, Department of Epidemiology, Ankara, Turkey

Abstract

Purpose:Diabetes mellitus (DM) and coronary artery disease (CAD), seen frequently in the general population, are major causes of morbidity and
mortality. DM, controllable through treatment, is one of the most important risk factors for the development of cardiovascular diseases.

Material and Method: Our study included patients who had undiagnosed glucose metabolism disorders and had undergone an angiography under
elective conditions. To diagnose the glucose metabolism disorders, these patients were given the oral glucose tolerance test (OGTT) (75 g) within 5-10
days after angiography.

Results: In our study, 24.5% (n=79) of patients had isolated impaired fasting glucose, 9.3% (h=30) had isolated impaired glucose tolerance, 21.1%
(n=68) had both impaired fasting glucose and impaired glucose tolerance, and 5% (n=16) had DM. None of these patients knew about their condition
beforehand. Only 40.1% (n=129) of patients had normal OGTT results.

Discussion: If patients with suspected CAD found to have blocked arteries after an angiography are screened for DM, glucose metabolism disorders

can be diagnosed early. When caught early, the long-term complications can be avoided, resulting in significant savings for health care costs. Turk
Jem 2013; 17: 111-5

Key words: Diabetes mellitus, coronary artery disease, oral glucose tolerance test

Ozet

Amag: Diabetes Mellitus (DM) ve koroner arter hastaliklari (CAD) toplum genelinde sik olarak gérulen ve ciddi oranda morbidite veya mortaliteye
neden olan hastaliklardir. DM kontrol edilemedigi takdirde uzun dénemde basta kardiyovaskuler sistem olmak Uzere bir cok sistemde
komplikasyonlar meydana getirmektedir. Calismamizda koroner arter hastalarindaki bilinmeyen DM, bozulmus aglik glukozu (BAG) ve glukoz
toleransi bozuklugu (GTB) sikligi ve aralarindaki iliskisi arastinilmistir.

Gerec ve Yontem: Calismamiz elektif sartlarda anjiyografi islemi uygulanan ve 6ncesinde bilinen DM, BAG veya GTB hastaligi bulunmayan
bireyler Gzerinde gerceklestirilmistir. Tom hastalara anjiyografi sonrasi 5.-10. ginlerde 75 g oral glukoz tolerans testi uygulanmistir.

Bulgular: Calismamizda katiimcilarin %24,5inde (n=79) izole BAG, %9,3'Unde (n=30) izole GTB, %21,1'inde (n=68) BAG ve GTB birlikteligi ve
%5'inde (n=16) ise DM saptanmistir. Anjiyografi gegiren hastalarin yanliz %40,1inin (n=129) OGTT sonuglari normal yorumlanmistir.

Tartisma: DM erken saptandigi takdirde uzun dénemde meydana gelen ciddi komplikasyonlarindan korunulabilir. Ozellikle koroner arter
hastaligi ile DM arasindaki iliski bilinmeli ve koroner anjiyografi gegiren tim hastalar altta bulunabilecek glukoz metabolizma hastaliklar
acisindan arastinimalidir. Turk Jem 2013; 17: 111-5

Anahtar kelimeler: Diabetes mellitus, oral glukoz tolerans testi, koroner arter hastalig
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Introduction

Diabetes Mellitus (DM) and cardiovascular diseases are chronic
diseases seen frequently in our day, especially in developed
countries. According to data from 2008, there are approximately
13 million people with coronary artery disease (CAD) in the U.S.
Cardiovascular disease, in particular, is the leading cause of death
in adults all over the world (1,2,3). Furthermore, two thirds of these
deaths are due fo CAD. DM is responsible for 5% of deaths in adults
all over the world (3). According to the World Health Organization
(WHO) there are more than 220 million people with DM in the world.
This number is expected fo increase by more than two-fold in the
year 2030 (3). Studies have shown that many factors, including
gender, race, age, and family history contribute fo the development
of CAD. In addition to these factors which predetermine one’s risk
of developing CAD, there are also factors that can be changed
or treated, such as high levels of low-density lipoprotein (LDL)
cholesterol and triglycerides, low levels of high-density lipoprotein
(HDL) cholesterol as well as DM, obesity, hypertension, smoking,
and a sedentary lifestyle (4,5,6).

DM, which can be controlled through tfreatment, is one of the
most important risk factors for the development of cardiovascular
diseases. DM patients are two to four times more likely to develop a
cardiovascular disease (7). In a study conducted by Turkiye Diyabet
Epidemiyoloji Arastirma Projesi-2 (TURDEP-2), it was found that the
prevalence of DM in the Turkish population was 13.7%. However,
45.5% of those with DM are not getting treatment because they
are not aware that they have the disease (8). In the GAMI (Glucose
in Acute Myocardial Infarction) study, it was seen that patients
with acute myocardial infarction in Sweden had abnormal blood
glucose metabolism (9). CAD occurs at an earlier age in DM
patients and coronary lesions tend to be both more complex and
extensive in these patients (10). The cause of death in more than
80% of DM patients is due to CAD and the complications that result
from CAD (11).

In summary, we aimed to determine the frequency of glucose
metfabolism disorders in patients with undiagnosed CAD and the
relationship between glucose metabolism disorders and CAD.

Material and Methods

How Patients were Selected for inclusion in this Study

We included patients with suspected CAD and who had undergone
an angiography under elective conditions, from June 2009 to
June 2010 in the Department of Cardiology at GUlhane Military
Medical Academy Hospital (GATA). In order to determine who
would be included in this study, while waiting in the clinic after
their angiography, the patients were given one to one inferviews.
Furthermore, we evaluated the results of the routine preoperative
laboratory tests. During the interviews, the purpose of this study was
explained to the patients and signed consent forms were collected
from those who agreed to participate. Following this, questionnaires
containing socio-demographic data were given fo the patients
to fill out and the results from routine blood tests and complete
blood count tests that were requested prior to angiography, were
recorded. Each patient was given the oral glucose tolerance test

(OGTT) (75 g) within 5-10 days after the angiography. After the OGTT,
the results of the blood tests were recorded. In total, 322 patients,
who had undergone angiography for suspected CAD, were
included in this study. We dimed to research unknown glucose
metabolism disorders (Diabetes Mellitus, impaired fasting glucose
and, impaired glucose folerance) and their effects on the coronary
arferies.

2.2 Conditions that Need to be met by the Patient for Inclusion
in this Study

1. Patient must have willingly had an angiography

2. Patient must have undiagnosed glucose metabolism disorder
3. Patient must have had no acute myocardial infarction at least 3
months prior to the angiography

4. Patient must willingly consent to the study

5. Patient must have no history of autoimmune disease and/or
cancer

The patients went to the Endocrinology and Metabolism Diseases
Department in GATA to have the OGTT administered. The doctor
responsible for the patients in this study performed a systemic
examination and had the patient rest sitting down, in a quiet
room, for a 15-minute period before taking his/her blood
pressure. In patients where no problems were found, the OGTT
was administered. During the OGTT, 0- and 2-hour venous blood
samples were taken from patients and sent to the Department of
Biochemistry in GATA where they were immediately analyzed.
The Examination Process of Laboratory Parameters

The patients were told not to introduce a new diet to their daily
regimen for a period of three days before OGTT and to continue
eating what they have always been eating. In order to avoid a false-
negative test result, the patients were reminded to eat at least 150 g
of carbohydrates per day. The patients were not asked to limit their
physical activity. After fasting for a 10-hour period, a blood sample
was taken from each patient and glucose and insulin levels were
examined. The patients were given a 75 g oral glucose in 300 ml
water and asked to drink it within 5 minutes, in a sitting position. At
the 120 minute mark, measured from the time the patients started
drinking, another blood sample was taken and blood glucose
levels were measured for the second time. The patients’ states of
glucose metabolism were evaluated.

Evaluation of Coronary Angiography Results

Critical CAD is defined as >50% narrowing of the luminal diameter
of any epicardial artery and/or a side branch with a diameter
greater than 2.5 mm. Patients with CAD were grouped according
to the number of blocked vessels. After examining angiography
reports, the severity of the blockages was recorded separately.
Statistical Analysis

Atthe end of this study, when evaluating the findings, SPSS 15.00 for
Windows (Chicago-USA) was used. Descriptive stafistical methods
for categorical variables are given in the form of numbers and
percentages, and for continuous variables arewere given in the
form of meanzstandard deviation. The Chi-square test was used
when examining the relationship between glucose metabolism
disorders and the number of clogged arteries. The compliance of
the data with normal dispersion was examined using the Shapiro-
Wilk test. The results of the Shapiro Wilk test show that there is no
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normal distribution because p<0.001 in all groups. The Mann-
Whitney U test was used to compare the normal and the impaired
fasting glucose groups whereas the Kruskal-Wallis test was used
to compare the normal, impaired glucose tolerance and the DM
groups. A p value of less than 0.05 was considered significant. The
Bonferroni adjusted Mann-Whitney U test was used to determine
the subgroup pairs that caused the differences between the three
groups. In this case, a p value of less than 0.017 was considered
significant.

Ethics Committee Approval

Ethical approval for our study was given by the ethics committee of
our hospital. During the study period, the patients were informed
about the study and written informed consent forms were signed
by the patients. All patients’ data have been kept confidential.
Furthermore, nothing was implemented on the patients except
those stated in the ethics committee application form. No conflict of
interest exists in this study.

Results

The mean age of the patients was 54.04+11.52 years. 66.2% (n=213)
of patients were male and 33.8% (n=109) of patients were female.
The medical history revealed that 76.4% (n=246) of patients had no
history of cardiovascular disease or had undergone any procedure.
15.5% (n=50) of patients have had a myocardial infarction, 5%
(n=16) had undergone a percutaneous transluminal coronary
angioplasty (PTCA) and 3.1% of patients had undergone a coronary
artery bypass. When the history of smoking was examined, we
saw that 31.05% (n=100) of patients had never smoked, 49.8%
(n=159) of patients had smoked, but had quit at least one year
before participating in this study, and 19.57% (n=63) of patients
continued to smoke. None of the patients were diagnosed with DM
or a glucose metabolism disorder. However, 28.6% (n=92) suffered
from hypertension.

In our study, 24.5% (n=79) of patients had isolated impaired fasting
glucose, 9.3% (n=30) had isolated impaired glucose tolerance,
21.1% (n=68) had both impaired fasting glucose and impaired
glucose tolerance, and 5% (n=16) had DM. None of these patients
knew about their condition beforehand. The rate of patients newly

diagnosed with DM, after being diagnosed with CAD based on
their angiography results, was 6.78%.

According to the measurements at 0 minute during the OGTT, the
patients were divided into two groups: impaired fasting glucose
group and normal group. When the left anterior descending artery,
circumflex artery and the right coronary artery of blocked arteries
were compared between the two groups, there was a statfistically
significant difference between the two (in order p=0.001, p=0.001,
p=0.003). However, a statistically significant difference was not
found in the left coronary artery (p=0.300) (Table 1).

According to the measurements at 120 minute after the OGTT fest,
the patients were divided into three groups: impaired glucose
tolerance group (IGT), DM group and a normal group. When the
left coroner artery, left anterior descending artery, circumflex artery
and the right coronary artery of blocked arteries were compared
between the three groups, there was a statistically significant
difference (p=0.005, p=0.031, p=0.037, p=0.021, respectively)
(Table 2). The Bonferroni adjusted Mann-Whitney U test was used
to determine the subgroup pairs that caused the differences
between the three groups. No statistically significant difference
was not found in the coronary arteries between the normal and IGT
groups (p=0.431, p=0.705, p=0.469, p=0.154, respectively); only a
difference in the left anterior descending artery was found between
the IGT and DM groups (p=0.041, p=0.08, p=0.041, p=0.077,
respectively), and a difference was found in the coronary arteries
between the normal and DM group (p=0.001, p=0.013, p=0.010,
p=0.009).

When the number of coronary arteries affected by glucose
metabolism disorder that detected at the 0 and 120 minute
measurements during the OGTT was compared, a statistically
significant difference was found between the two groups (p=0.001,
p=0.002, respectively) (Table 3).

Discussion

In our study, we found that 5% of patients who have undergone
coronary angiography had previously unknown DM. Furthermore,
59.9% of our patients had a glucose metabolism disorder (DM,
impaired glucose tolerance or impaired fasting glucose). According

Table 1. Comparison of the average rates of blocked coronary arteries between the impaired fasting glucose group and the normal group and

the statistically significant difference between the two groups

Normal Impaired Fasting Glucose

Name of Coronary Artery Mean Std. Deviation Mean Median | Std. Deviation p*
Median Min - Max Min - Max

LCA 0.1 1.06 0.81 5.81 0.300
0 0-20 0 0-60

LAD 19.20 27.91 31.95 36.92 0.001
10 0-100 20 0-100

cX 11.06 24.68 24.65 34.83 0.001
0 0-100 10 0-100

RCA 10.11 20.31 24.31 2431 0.003
0 0-100 10 0-100

LCA: Left Coronary Artery LAD: Left Anterior Coronary Artery CX: Circumflex Artery RCA: Right Coronary Artery *: Mann-Whitney U Test
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to the angiography results in all patients who were diagnosed CAD increases as a result of chronic hyperglycemia. The results of
with DM, we found a blockage in the coronary arteries. This is an these two studies support the findings of our study (13). According to
important finding because it shows the frequency of CAD in DM the TURDEP-2 study, 7.5% of the Turkish population (approximately
patients. When we examined the number of pathological coronary 5.5 million people) has undiagnosed DM (8). According to Harris
arteries in our patients who were newly diagnosed with DM, we et al., the prevalence of undiagnosed DM in the U.S. is 2.7%

observed that in 75% of 3 arteries, in 12.5% of 2 arteries and in (approximately 5.4 million people) and according to Garancini et al.,
12.5% of 1 artery were blocked. None of our patients had normal the prevalence of undiagnosed DM in ltaly is 2.5% (approximately
angiography results. 23% were found to have healthy coronary 1.5 million peoplel (14,15). In our study, newly diagnosed DM rates
arteries. In addition, 50% of patients who were newly diagnosed in patients who have undergone angiography are about twice of

with DM had serious blockage and 50% had mild blockage in their that of the studies mentioned above. In our study, the prevalence
arteries. In participants with normal glucose metabolism, only one of DM in newly diagnosed patients was similar to the that found in
in four had serious blockage. Furthermore, there was a statistically the TURDEP-2 study. However, in contrast to the TURDEP-2 study,
significant difference in the degree of stenosis between the DM and the prevalence of other glucose metabolism disorders that were
normal groups. These findings are important because they seem diagnosed in our study was twice as high. The rate of patients
to indicate that DM increases the severity of CAD. Moreover, in our newly diagnosed with DM after being diagnosed with CAD based
study, we detected a statistically significant difference between the on their angiography results, was 6.78%. This result is about three
state of coronary artery blockage and blood sugar levels. times higher than that of the US population study results. The high
The Funagata Diabetes study has clearly shown the increased frequency of undiagnosed DM in patients with CAD who have
mortality rates in patients with impaired glucose tolerance and undergone angiography, in comparison to the normal population,
CAD (12). The DECODE study has shown that the risk of developing is an important finding. However, the rate of newly diagnosed DM

Table 2. Comparison of the average rates of blocked coronary arteries between the impaired fasting glucose group, the normal group, and DM

group and the statistically significant difference between the three groups

Normal IGT DM

Name of Artery Mean Std. Dev. Mean Median Std. Dev. Mean Median | Std. Dev. p
Median Min-Max Min-Max Min-Max

LCA 0.10 0.97 1.02 7.10 1.25 3.4 0.005
0 0-20 0 0-60 0 0-10

LAD 24.38 31.97 24.06 3415 40.00 36.14 0.031
10 0-100 10 0-100 25 10-100

RCA 15.57 28.48 18.71 33.19 31.25 36.30 0.037
0 0-100 0 0-100 10 0-100

X 15.00 27.97 18.76 30.17 25.00 24.22 0.021
0 0-100 10 0-100 20 0-75

IGT: Impaired Glucose Tolerance  DM: Diabetes Mellitus LCA: Left Coronary Artery LAD: Left Anterior Coronary Artery CX: Circumflex Artery RCA: Right Coronary Artery Std.

Dev.: Standard Deviation *: Kruskal-Wallis Test

Table 3. Number of blocked arteries according to the results of the Coronary Angiography and its relationship with the results of the OGTT

OGTT 0 0GTT 120
Number of Blocked
Coronary Normal IFG p* Normal IGT DM p*
Artferies
n % n % n % n % n %
0 56 17.4 30 9.3 58 18.0 28 8.7 0 0
1 42 13.0 26 8.1 46 14.3 20 6.2 2 0.6
2 37 1.5 27 8.4 i 48 14.9 14 4.4 2 0.6 ez
3 39 12.1 63 19.6 56 17.4 34 10.6 12 37
4 0 0 2 0.6 0 0 2 0.6 0 0

OGTT: Oral Glucose Tolerance Test IFG: Impaired Fasting Glucose

IGT: Impaired Glucose Tolerance  DM: Diabetes Mellitus *: Chi-square test
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patients in our study is lower than the rate found in the GAMI study
performed in Sweden (9). The GAMI study consisted of patients with
acute myocardial infarction whereas our study consisted of patients
who had undergone angiography in elective conditions. Therefore,
we assume that the difference resulted from the differences in
the patient groups used in both studies. According to the Society
of Endocrinology and Metabolism of Turkey, impaired glucose
intolerance and impaired fasting glucose could be described
as pre-diabetes (16). In general, patients with impaired glucose
tolerance receive the diagnosis of DM within 4-6 years. Therefore,
if glucose metabolism disorders are identified early, complications
as a result of these disorders can be avoided. As seen in our
findings, one in five patients who have undergone angiography
and who have normal fasting blood glucose, have impaired
glucose folerance.

In the TURDEP-2 study, the researchers reported that 7.1% of
the general population had impaired glucose tolerance levels.
According to the results of our study, impaired glucose tolerance
levels in the general population were five times greater than this.
The results from a study by Gui et al. conducted in China in 2010
support the results of our study (17). The results from the Gui et al.
study indicated that 50% of patients who had CAD had normal
OGTT results, 9.3% had isolated impaired fasting glucose, 23.02%
had isolated impaired glucose tolerance, and 17.62% had both
impaired fasting glucose and impaired glucose tolerance. In our
study, 24.5% (n=79) of patients had isolated impaired fasting
glucose, 9.3% (n=30) had isolated impaired glucose tolerance,
and 21.1% (n=68) of patients had both impaired fasting glucose and
impaired glucose tolerance. When viewed from this aspect, both
studies had similar findings.

In conclusion, we found that 69.45% of patients diagnosed with
impaired glucose folerance had blockage, in various diameters,
in at least one coronary artery. Only 26.71% of patients with
normal OGTT results were diagnosed with CAD. This result
is particularly important because it shows the relationship
between impaired glucose tolerance and CAD. Another
noteworthy finding in our study was that approximately one in
three patients who had undergone coronary angiography had a
positive family history of CAD. In addition, 62.5% of patients who
were newly diagnosed with DM had at least one first-degree
relative diagnosed with DM. These results prove once more the
importance of family history.

Approximately one in three DM patients are unaware that they
have the disease (8,18,19). This leaves patients vulnerable to
complications down the line (19,20,21). Complications related to
CAD tops the list. Disability and death resulting from impaired
glucose metabolism can be avoided if caught early (20,22).
Therefore, even if patients who have undergone angiography
have no complaints, their fasting and postprandial glucose
levels should be examined. Furthermore, when early diagnosis

is made, annual health care spending on DM and CAD will
decrease. This issue is particularly important for primary health
care providers as they are often the first point of contact with
these patients.
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Cervical Approach to Substernal Goiter: Do we Need Sternotomy?
Cerrahpasa Experience

Substernal Guatirda Servikal Yaklasim: Sternotomiye ihtiyacimiz var mi?
Cerrahpasa Deneyimi

Serkan Teksoz, Yusuf Bukey, Kivilcim Ulusan, Akif Enes Arikan, Murat Ozcan, Recep Ozgultekin, Ates Ozyegin

istanbul University Cerrahpasa Medical Faculty, Department of General Surgery, istanbul, Turkey

Abstract

Purpose: The purpose of this study was to evaluate the clinical and surgical differences between substernal goiter and non substernal goiter
according to institutional experience.

Material and Method: Twenty-nine patients with substernal goiter and 62 randomly chosen non substernal goiter patients from January 2009 to
October 2012 were compared retrospectively according to their pre-operative and post-operative data. Cervical approached total thyroidectomy was
applied to patients with substernal goiter.

Results: Thirteen of twenty-nine substernal goiter patients were male (44.8%) and 16 were female (55.2%). Body mass index, age, gender in both groups
were compared and found to be similar. No post-operative complication was observed. Pathology results revealed malignancy in 24.1% of patients.

Discussion: Patients with substernal goiter can be safely treated through the cervical approach with low complication rates in expert hands. Turk
Jem 2013; 17: 116-20

Key words: Substernal goiter, sternotomy, cervical approach

Ozet

Amag: Bu calismanin amaci substernal uzanimli tiroid patolojisi olan hastalarla substernal uzanimi olmayan tiroid patolojisi olan hastalarin,
Klinik ve cerrahi farklarini tecrbemize gore degerlendirmektir.

Gereg ve Yontem: Calismamiz Ocak 2009 ve Ekim 2012 tarihleri arasinda elektif sartlarda substernal uzanimli tiroid patolojisi olan 29 hastanin,
ayni tarihler arasinda substernal uzanimli olmayan tiroid patolojisi olup, rastgele yontemle secilmis 62 hastanin preop ve postop verileri
retrospektif karsilastinlarak yapilmistir. Substernal guatirh hastalara servikal yaklasimli total tiroidektomi uyguland.

Bulgular: Substernal guatiri olan 29 hastanin: 13°0 erkek (%44,8), 16°s1 kadindir (%55,2). Her iki grup, BM|, yas, cinsiyet dagilimi baz alinarak
karsilastirimis; birbirine benzer gruplar olarak degerlendiriimistir. Hastalarin hicbirinde komplikasyon gelismedi. Bu hastalarin %24,1inin
patolojisi malign geldi.

Tarhisma: Substernal guatirl hastalar deneyimli cerrahlar tarafindan, servikal yaklasimla givenli bir sekilde tedavi edilebilmektedir. Turk Jem
2013; 17: 116-20

Anahtar kelimeler: Substernal guatir, sternotomi, servikal yaklasim
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Introduction

Substernal Goiter (SG) is described as the extension of the thyroid
tissue info the mediastinum. This structure might be unilateral or
bilateral. Despite difficulties in estimating the overall incidence of
SG, extensive thyroidectomy series show an incidence of 1-20% (1-
4). Itis generally seen in the fifth to sixth decade of life and female/
male ratio is approximately 4:1. Neurovascularity generally
originates in the cervical region, however, a limited number of
studies have demonstrated that substernal thyroid tissue might
originated in the mediastinum. While SGs usually extend into
the anterior mediastinum (85-90%), 10-15% of them extend info
the posterior mediastinum (2,5,6). Enlarged thyroid tissue may
compress the tfrachea or esophagus and can cause symptoms
such as dysphagia or dyspnea. However, in some studies, 5
to 50% of patients were found to be asymptomatic (1,2,7,8).
Compression of the large venous structures may lead fo venous
congestion (7,9). The initial diagnosis is based upon clinical history
and the findings of routine analyses, and radiological evaluations,
then, is verified with intra-operative evidences. Surgery is
considered to be the primary approach and the gold standard for
the treatment of SG due to the fact that malignancy is observed in
about 7 to 20% of patients with SG. Surgery can be done through
cervical approach, sternotomy, thoracotomy or a combination of
these techniques. The general consensus is that most SG patients
can be treated through cervical approach, however, some cases
may need thoracic intervention. Sternotomy is performed in about
0to 11% cases. This wide range may be explained by the absence
of a common SG definition (6,7,10-13). Most of the SG studies have
been published as series of author’s self-experience, evaluation of
their own surgical techniques and comparison of other studies on
SG. This study compared statistically similar groups of SG patients
to non-substernal goiter (NSG) patients in whom same surgical
technique was applied and investigated the possible differences
between the two groups.

Materials and Methods

This study retrospectively compared the pre-operative, per-
operative and post-operative data from 29 SG patients (group 1)
with those from 62 randomly selected NSG patients (group 2) who
have been admitted to Cerrahpasa Medical Faculty, Department
of General Surgery between January 2009 and October 2012.
The diagnosis of SG was made by per-operatively confirmed pre-
operative radiological investigation or per-operative observation
of substernal thyroid tissue. Contrast-enhanced computed
tomography (CT) of the neck and thorax was performed in only
symptomatic patients. Chest X-ray was considered to be a pre-
operative routine and made in all patients. Extension of the thyroid
gland caudally beyond the sternal notch in chest X-ray was
accepted as substernal. A sample of chest X-ray with tracheal
deviation is given in Figure 1. Major symptoms, such as dyspnea,
dysphagia, and hoarseness were questioned and, height, weight,
submental distance, and neck circumference were recorded in
all patients. Use of fiber-optic laryngoscope during intubation,
duration of operation, duration of anesthesia, weight of specimens,

and whether the thyroid was divided from isthmus or not were
noted. Pre-operative and post-operative calcium and albumin
levels were analyzed. All calcium levels were corrected for albumin
before statistical calculations.

Pre-operative and post-operative vocal cord examinations were
made in patients for hoarseness and the patients were evaluated
for nerve paralysis at the Department of Otorhinolaryngology.
Routinely recommended systemic antibiotic prophylaxis was not
used. Total thyroidectomy was performed by energy-based devices
(Harmonic FOCUS® or Ligasure™ LF1212). Surgical drains were used
in all cases. Surgical knots were not applied according to sutureless
thyroidectomy technique (14).

Study was conducted in accordance with the Helsinki Declaration
and was approved by the Institutional Ethics Committee.
Statistical Analysis

The groups were compared in regard to BMI, age, submental
distance, neck circumference, duration of operation, post-operative
calcium levels, amount of drainage, duration of anesthesia and
weight of specimens by using a chi-square test, Fisher's exact test,
student’s t-test, Mann-Whitney-U test, and the Shapiro-Wilk test
all statistical analyses were performed by using IBM SPSS 20.0 for
Windows. A p value of less than 0.05 was considered statistically
significant.

Results

BMI, age, submental distance, neck circumference, duration of
operation, post-operative calcium levels, amount of drainage,
duration of anesthesia, and weight of specimens were analyzed. In
group 1(n=29), 13 patients were male (44.8%) and 16 were female
(55.2%); in group 2 (n=62), 22 patients were male (35.5%), and 40
patients were female (64.5%). No reasonable relationship was
found between gender and location of elongated thyroid tissue
(p=0.393). No significant differences were detected between the
groups in mean values of BMI (p=0.674), age (p=0.096), submental
distance (p=0.399), neck circumference (p=0.03), and post-
operative calcium level (p=0.029) (Table 1). A significant difference
was found between the two groups in weight of specimens
[p<0.001), duration of anesthesia (p=0.005), duration of the surgery
(p<0.001), and average amount of drainage (p=0.002) (Table 1). We
were unable to resect the glands in five Group 1 patients (17.2%)
as unblock specimen and if compared with Group 2, significant
difference was established (p=0.005). Dyspnea was the most
common symptom in SG patients, 13 patients (51.7%) presented
to the clinic with dyspnea as an admission symptom. No analysis
was made between the two groups due to the limited number of
symptoms (Table 1).

There was a significant difference in the size of the tyroid gland
between patients with compression symptoms and asymptomatic
patients. Increased specimen weight resulted in an increase in
symptoms (p=0.01). Dyspnea was the most common symptom.
There was no relationship between gender and distribution of
symptoms (p>0.05). Chest X-ray showed tracheal deviation in 25
patients in group 1(86.2%) and 11 subjects in group 2 (30.6%). There
were significant differences in X-ray findings between the groups
(p<0.001). None of the Group 2 patients were investigated with CT;
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on the other hand, in the Group 1 patients, CT was performed in four
patients with heavy dyspnea, one patient with dysphagia and in two
asymptomatic patients with serious enlarged thyroid gland based
on physical examination findings (Figure 2). Thyroid ultrasound (US)
showed substernal enlargement in 10 (34.5%) patients in group 1,
while no substernal extension was detected in group 2 (p<0.001).
Two subjects in group 1were considered hard-fo-intubate patients,
thus, fiber-optic intubation was performed in these patients. There
were no substantial differences detected for intubation between
the groups (p=0.09). Sternotomy or thoracotomy was not applied;

Figure 1. Tracheal deviation on a pre-operative chest- X-ray

all patients were operated via cervical approach. In group 1, the
thyroid glands were resected in 24 patients as unblock (83.3%),
unblock resection was not possible in five patients (16.7%). Only
one patient in group 2 presented with post-operative hoarseness
which found to be due to vocal cord frauma. One patient in group
1(3.4%) and 2 subjects in group 2 (8.1%) presented with post-
operative complications. There was no significant difference in
terms of surgical complications between the two groups (p=0.66).,
Pathological evaluation of the specimens from 7 group 1 patients

Figure 2. Mediastineal extension of thyroid gland on CT image

Table 1. Measured values of each group

Group 1(n=29) Group 2 (n=62) Total p-value
Age (years) 54.24+14.07 49.53+11.63 51.03 +12.58 0.096
BMI kg/m?) 28.91+5.18 28.41+5.31 28.57 £5.25 0.674
Sternomental distance (cm) 15.48+2.99 14.98+2.50 15.14 + 2.66 0.399
Neck circumferences (cm) 39.35+4.84 37.19+4.08 37.88 +4.42 0.03
Duration of operation (min) 31.69+9.79 41.90+12.88 38.65 +12.85 <0.001
49.24+12.92 58.69+15.52 55.68+15.32
Duration of anesthesia® (min) 43 (30_100(; 60 (3%-85) 50 (30-100] 0.005
e R
e e Vo
Symptoms (n)
Asymptomatic 15 (51.72%) 50 (80.65%) 65 (71.43%)
Symptomatic 14 (48.28%) 12 (19.35%) 26 (28.57%) 0.004
Dyspnea 13 (44.83%) 3(4.84%) 16 (17.58%)
Dysphagia 1(3.45%) 8 (12.9%) 9(9.89%)
Vocal cord palsy 0(0%) 101.61%) 101.1%)
Continues values were denoted as mean + standard deviation. If the distribution was not normal median (minimum — maximum) values also were given.
°Data was not distributed as normal.
P values with statistical significance were typed in bold.
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(24.1%) and 16 group 2 patients (25.8%) demonstrated malignancy.
In those patients cytology was unknown prior to surgery. There was
no significant difference in pathological diagnosis between the two
groups (p=0.864.

Discussion

SG is defined as enlargement of the thyroid tissue into the
mediastinum. After the first description of SG in 19" century,
continuous developments in surgery and anesthesia changed
the methods of the evaluation and treatment of SG radically.
Thyroidectomy was considered as one of the brutal surgical
interventions in the medical history; these operations are now
performed with low mortality and morbidity rates. In contrast to
female/male ratio of 4 to 1in the literature, female/male ratio was
16/13 in this study (1-4). Clinically, some patients are admitted to
hospital with compression symptoms, while, some patients remain
asymptomatic (2,7,8). In this study, this percentage was calculated
as high as 50% (14 patients).

Radiological imaging is considered to be an important part of the
diagnosis. Chest X-ray does not provide a definitive diagnosis
of SG, but may raise a suspicion of tracheal and esophageal
deviation. In this study, 25 SG patients (88.2%) showed findings of
deviation. The percentage of patients with normal chest radiograph
findings was about 20-30% in other studies (2). However, in this
study, the percentage was 13.8. This wide percentage dispersion
is due to the fact that no certain standardization has been decided
for radiographic imaging. Calculation of deviation angles can be
helpful in creating standardization of deviation degrees. Thyroid US
examinations diagnosed only 34.5% of the patients. Some other
clinical studies showed that US was inefficient in diagnosing SG. In
this study, US was generally done out of our clinic; any difference
in results was considered normal given the differences in the
experience of radiologists, and properties of US devices (2,3,6).
Because of these heterogeneous US results, CT of the neck is
accepted appropriate for patients with deviation findings on chest
X-ray and for clinically symptomatic patients. CT examination helps
us to evaluate substernal elongation and anatomical neighborhood
with other mediastineal organs.

CT based diagnosis of SG was confirmed per-operatively for each
patient. In this study, some of the patients were diagnosed by
scintigraphy, however, inadequate number of patients in whom
scintigraphy was performed prevented evaluation of the accuracy
of scintigraphy in the diagnosis of SG. Scintigraphy shows the
activity of the thyroid tissue enlarging to the mediastinum, but
absence of nuclear activity cannot exclude SG. MRI can be used as
a diagnostic method, but shows no advantage over CT (2,6,7). In
this study, none of the patients were evaluated with MR imaging. To
summarize, chest X-ray raise suspicion over SG, however, USG is
not effective. CT and MRI may provide definitive diagnosis, but since
these examinations are not cost-effective, they are not included in
the routine tests. They must be used for the evaluation of patients
with prominent symptoms.

Two of the subjects were accepted as hard-to-intubate patients
according to chest X-ray images and examinations performed by
anesthesiologists. These patients were infubated with the help of

fiber-optic devices. In this study, there were no significant difference
in the type of intubation between the two groups (p=0.09). Other
studies showed that there is no difference in intubation between
patients with SG and patients with nonsternal goiter. SG patients
can be intubated with fiber-optic devices and standard way,
even if there is a serious deviation, the fiber-optic devices remain
unnecessary (2,10).

SG and malignancy might be seen together. However,
malignancy rates do not differ from other thyroid pathologies.
Most studies showed an incidence between 6-21% (2,7,8,10,13).
In this study, the malignancy rate was 24.1%. There was no
statistically significant difference in the frequency of malignancy
between patients with SG and those with NSG (p=0.864). Still,
total thyroidectomy is indicated in SG patients with possible
malignancy. Malignancy in SG does not affect pre-operative and
post-operative complications.

Potential complications of total thyroidectomy are vocal cord
paralysis, bleeding, hypoparathyroidism, hypocalcaemia, and
rarely, tracheomalasia. Most clinicians demonstrated that post-
operative complications do not differ prominently between total and
standard thyroidectomy (3,5,6). Only some of them found meaningful
results in patients with hypoparathyroidism (15). In this study, the
patients were pre-operatively and post-operatively examined by
otorhinolaryngologists for vocal cord pathology. Only one patient
was diagnosed with temporary unilateral vocal cord paralysis
and when compared with all other complications, there were no
significant differences between SG and NSG patients (p=0.66).
Surgery is considered to be the primary approach and the
gold standard for the treatment of SG. Surgery can be done via
cervical approach, sternotomy, thoracotomy or a combination
of these techniques. The general consensus is that most of the
patients can be treated with cervical approach but some cases
need thoracic intervention. Sternotomy is performed in about
0-11% of cases. This wide range may be explained by the lack
of a common SG definition (2,5,6,11-13). In this study, sternotomy
or thoracotomy were not applied, all patients were operated
through cervical approach. In terms of bigger glands, we fixed
each gland with 2-0 silk suture in order to rotate and elevate
the gland much more comfortably; sharp and blunt dissections
were applied to pull out the thyroid gland from the thoracic region
and, vessel ligation devices were used instead of surgical knots
to maintain hemostasis.

Conclusions

SGis a rare thyroid disease with no common definition. CT must be
used for the evaluation of patients with heavy symptoms. Patients
with SG can be safely treated through the cervical approach with
low complication rates in expert hands.
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Sepsiste Steroid Kullanimi
Steroid Use in Sepsis
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Ozet

Sepsis, enfeksiyon varliginda, enfeksiyonun sistemik belirti ve bulgularinin olmasi olarak tanimlanir. Sepsis olgularinin yaklasik dortte biri 6lumle
sonuglanmaktadir. Bu nedenle hizli ve dogru sepsis yonetimi dnemlidir. Kritik hastalik sirecinde hipotalamo-hipofizyo-adrenal aksta ve kortizolun
hicre ici etkinliginde olan degisiklikler nedeniyle, sepsiste adrenal yetmezligi degerlendirmek icin gvenilir bir laboratuvar testi bulunmamaktadir.
Klinik arastirmalar sepsiste steroid tedavisinin morbidite ve mortaliteye etkileri konusunda ¢eliskili sonuclar yayinlanmistir. Gincel sepsis
tedavi kilavuzlar, guclo kayitlara dayanmasa da, sivi ve vazopressor tedaviye yaniti olmayan sepsis hastalarinda steroidin disunUlmesini
onermektedirler. Bu 6nerinin kesinlik kazanmasi icin randomize kontrolli calismalardan elde edilmis daha guclo kanitlara ihtiyag vardir. Turk
Jem 2013; 17:121-4

Anahtar kelimeler: Sepsis, steroid, adrenal yetmezlik

Abstract

Sepsis is defined as “systemic signs and symptoms of infection in the presence of infection”. Nearly one fourth of sepsis cases eventually die.
Therefore, rapid and correct management of sepsis is important. There is no reliable test fo evaluate adrenal insufficiency in sepsis due to the
changes in the hypothalamic-pituitary-adrenal axis and intracellular effects of cortisol during the critical illness. Clinical studies reported conflicting
results regarding the effects of steroid therapy on mortality and morbidity in sepsis. Contemporary sepsis management guidelines - although not
based on strong evidence - suggest consideration of steroid use in septic patients who do not respond to infravenous fluids and vasopressors.
Stronger evidence obtained from randomized controlled trials is needed for this suggestion to be certain. Turk Jem 2013; 17: 121-4

Key words: Sepsis, steroid, adrenal failure

Yapllan bir metaanalizde yuksek doz steroidin septik hastalarda
mortaliteyi arfirdigi kanitlanmistir (6). Fakat izleyen yillarda klinik
calismalardan fizyolojik dozda steroidin yarar konusunda cok
sayida kanit gelmistir (7-11).

Giris

Sepsis, enfeksiyon varliginda, enfeksiyonun sistemik belirti ve
bulgularinin olmasi olarak tanimlanir. Doku perfizyonununu
bozulmasi ve organ disfonksiyonunun ortaya ¢ikmasi ise agir

sepsis olarak isimlendirilir. Sepsis hastasinda uygun hidrasyona

ragmen hipotansiyonun dizelmemesi septik soktur (1). Kritik Hastalikta HPA Aksinda Neler Degisir?

Sepsis olgularinin yaklasik dértte biri 6lumle sonug¢lanmaktadir
(2,3). Bu nedenle hizli ve dogru sepsis yonetimi dnemlidir.

ilk kez ginumizden yaklasik kirk yil dnce endotoksik sokta steroid
tedavisinin sagkalimi artirdigini gésteren hayvan deneyleri
yayinlanmis, bunun zerine steroid tedavisi klinik calismalarda ele
alinmaya baslanmustir (4,5).

Klinik arastirmalarin bir kisminda kullanilan steroid dozu, 30-120
mg/kg/gin dozda metilprednizolon veya esdegeri dozuna kadar
cikilmistir. Fakat bu dozda tedavinin olumsuz sonuglar gézlenmistir.

Strese maruz kalmak, organizmada birbiriyle baglantili ama ayni
zamanda karmasik, merkezi ve periferal uclari olan bir dizi yanit
baslatir. Bu yanitlar sagkalimi artirma amacina yoneliktir. Stres
yaniti olarak adlandirlan bu durum baslica iki sistem tarafindan;
sempatik sinir sistemi ve hipotalamo-hipofizyo-adrenal aks (HPA)
tarafindan yonetilir (12). HPA aksinin aktive olmasi sonucunda
steroid sentezi artar ve steroid, stresle basa cikilabilmesi icin
gereken immuUn, kardiovaskiler ve metabolik degisiklikleri duzenler.
Adrenal korteksten salinan baslica glukokortikoid, kortizoldor.
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Kortizol adrenalde depolanan bir hormon degildir ve yari émr( 70-
120 dakika kadardir (13). Kortizol dolasimda %90 oraninda kortizol
baglayici globuline (CBG) bagl olarak tasinir (13). Hucrede kortizol,
hicreici glukokortikoid reseptérine (GR) baglanir. Baglanmayla
beraber steroid-reseptor kompleksi aktive olur ve nukleusa dogru
hareket eder. Steroid-reseptor kompleksi, nukleusta, DNA Uzerinde,
glukortikoid yanit elemanlari (GRE) adi verilen 6zel bolgelere
baglanir. Boylece ilgili genlerin transkripsiyonu ve protein sentezi
gerceklesir (15) (Sekil 1). Kortizol binlerce gende transkripsiyon isini
yonetmekten baska, diger transkripsiyon faktorlerinin calismasina
da midahale edebilir. Bunlardan en 6nemlisi nUkleer faktor kapa
betadir (NF-xB). NF-xB, interlokinler ve tUmor nekroz faktoro gibi
onemli sitokinlerin sentezinden sorumludur ve kortizol NF-xB'yi
inhibe etmektedir (16).

Akut hastalikta, kortizol Uretiminde, tasinmasinda ve hicresel
etkilerinde baz degisiklikler oldugu saptanmistir. Akut hastalikta
CBG duzeyi neredeyse yari yariya azalmakta ve boylece
serbest kortizol diUzeyi artmaktadir (17). Deneysel modellerde,
proinflamatuvar sitokinlerin ve endoktoksinlerin, GR sayisini, GR
translokasyonunu, steroid reseptér kompleksinin DNA'ya olan
afinitesi azalthgr gosterilmistir. Bu durum, daha 6nce kronik
obstruktif akciger hastalidi gibi kronik inflamatuvar strecte varlig
gosterilen steroid direncinin, akut inflamasyonda da oldugunu
dusundurmektedir. Bir baska calismada mikrodiyaliz yontemiyle
interstisyumdan 6lcUlen kortizolUn, plazma kortizolU ile sadece orta
duzeyde korele oldugu kanitlanmistir. 18 Bu da, dolasimdaki kortizol
duzeyinin dokudaki etkinin dogrudan bir gostergesi olmayabilecegi
anlamina gelmektedir.

Bu degisiklikler sepsiste adrenal yetmezligin nasil tanimlanacagi
konusunu ¢lkmaza sokmaktadir. Ama klinisyeni bekleyen sorunlar
bununla sinirli degildir. Genel bir géris adrenal yetmezlik tanisini
ACTH uyar testiyle koymaktir. 250 mcg intravenéz ACTH sonrasi
kortizolde 9mcg/dL ya da daha fazla artis oluyorsa (delta kortizol)
adrenal yetmezlik tanisi dislanir (19). Bu testle gdrece adrenal
yetmezlik tanisi konan sepsis hastalarinda steroid tedavisinin

mortaliteyi azalthgini gosteren calismalar vardir (7,9). Ne var ki, yakin
zamanda bu testin guvenilir olmadigini dustnduren bir arastirma
sonucu yayinlanmistir. Sepsis hastalarinda steroid tedavisinin
etkisini arastiran cok merkezli randomize kontroll0 bir calismada
ACTH testine yanit versin ya da vermesin tUm sepsis hastalarinda,
steroid tedavisinin mortaliteye etkisi olmadigi gosterilmistir (20).
ACTH uyari testi adrenal bez fonksiyonu hakkinda fikir verebilir
ama HPA aksinin normal olup olmadigini géstermez. Bu nedenle
kilavuzlar, septik hastalarda steroid tedavisinin ACTH uyari testine
gore planlanmasini 6nermemektedir (21,22).

Serbest kortizol duzeyi 6lcUmU de kilavuzlarda énerilmemektedir
(21,22). CUnkU serbest kortizol 6lcimU her laboratuvarda
yapilamamaktadir. Ayrica septik hastada serbest kortizolUn normal
degerleri net olarak ortaya konmus degildir. Anestezi indUksiyonu
icin yogun bakimda entibasyon éncesi kullanilan etomidatin da
HPA aksini baskiladig bilinmektedir (23).

BUtUNn bu etkenler, gorece ya da mutlak adrenal yetmezlik tanisini
koymak icin klinisyenin elinde iyi bir laboratuvar testinin olmadigini
aclkca gostermektedir. 2008 yilinda yayinlanan bir kilavuzda

‘ steroid

hormon

Hormon-reseptor
kompleksi

Sitoplazmik
reseptor

SGlukokortikoid
cevap el N

DNA

Protein &—
sentezi

Sekil 1. Steroidin etki mekanizmas!

Tablo 1. Annane ve ark. ¢calismasi ile CORTICUS calismasinin karsilashnimasi

Annane ve ark. calismasi

CORTICUS

Fransa’da ¢cok merkezli

Avrupa'da cok merkezli

Cift kor randomize plasebo kontrollt

Cift kor randomize plasebo kontrollt

Vazopresore cevapsiz septik sok Septik sok
ilk 8 saatte ilk 72 saatte
N: 300 N: 500

Plasebo kolunda 28 gin mortalite %61

Plasebo kolunda 28 gin mortalite %31

Cerrahi hasta % 40

Cerrahi hasta%64

4x50mg hidrokortizon ve
50 mcg fludrokortizon

4x50mg hidrokortizon

Sonug : gorece adrenal yetmezligi olanlarda % 30 azalmis mortalite

Sonug: ACTH (250mcg) testinden bagimsiz olarak mortalitede fark yok

Tedavi kolunda soktan ¢ikis daha hizli (ACTH cevapli gruptal)

Yeni enfeksiyon ve enflamasyonda geri donis(rebound sok) riski yuksek
(istatistiksel olarak anlamli degil)
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gorece ya da mutlak adrenal yetmezlik tanimlari yerine, “kritik
hastalikla iliskili adrenal yetersizlik” tanimi dnerilmektedir (22).
Bu tanim; adrenal steroid yapiminin azligindan baska, doku
duzeyinde olan ve 6l¢timesi mUmkUn olmayan degisiklikleri de
kapsamakta ve esik bir laboratuvar degeri belitmemektedir.

Klinik Calismalar ve Metaanalizler

Sepsiste steroid kullanimiyla ilgili, farkli sonuglari olan ¢ok sayida
klinik calisma vardir. Son yillarda bu calismalar metaanalizlerle
incelenmistir. Annane ve arkadaslari 12 ¢calismayi dahil ettikleri bir
derlemede dUsuk doz hidrokortizonun soktan cikist hizlandirdigini ve
28 gunluk mortalite oranini belirgin sekilde azalthigini bildirmislerdir
(RR, 0,84; 95% Cl, 0,72-0,97; p=0,02). 6 Minecci ve arkadaslari da
yaptiklan metanalizde benzer sonuclar elde etmislerdir (24). Sligl ve
arkadaslari ise daha secici davranarak 6’si iyi derecede randomize
kontrollu olan 8 calismayi degerlendirdikleri bir metaanalizde,
steroidin soktan cikisi hizlandirdigini ama mortaliteye etkisi
olmadigini éne sirmislerdir (RR, 1,00; 95% Cl, 0,84-1,18) (25).
2013 yilinda yayinlanan sepsis kilavuzunda, kanitlar arasinda yer
alan bir degerlendirmeye gore, sepsiste hidrokortizon tedavisinin
kullanildigi 6 secilmis ¢calismadan mortalitesi nisbeten dustk olan
U¢ calismada, hidrokortizon tedavisinin mortaliteye etkisi yokfur.
Mortalitesi daha yiksek olan diger ¢ ¢calismaya bakildiginda ise,
mortalitede anlamli olmayan bir azalma izlenmistir (22).

Sepsiste steroid kullanimiyla ilgili yapilmis en kapsamli iki
calismadan biri Annane ve arkadaslarinin Fransa’da yaptigi
cok merkezli ¢calisma, digeri de Avrupa’sa yapilan ¢ok merkezli
CORTICUS calismasidir. Her iki calisma da, randomize cift kor ve
plasebo kontrollU olarak tasarlanmistir.

Annane ve arkadaslari 300 sepsis hastasini ¢alismaya almislardir.
Vazopresore tedaviye yaniti olmayan septik sok olgularina 4x50 mg
hidrokortizon ve 50 mcg fludrokortizon tedavisi bes gun boyunca
verilmistir. Hastalara tedavi sepsis tanisindan sonraki 8 saat icinde
baslanmistir. Calismada ACTH uyari testi sonrasi delta kortizolU
<9mcg/dL olan olgular yanitsiz kabul edilmistir. ACTH yanitsiz
olgularda hidrokortizon tedavisinin hem soktan ¢ikisi hizlandirdigi
hem de mortatilteyi azalthg gosterilmistir (7). Bu calismaya gore
steroid verilen grupta, enfeksiyon ve gastrointestinal kanama
sikiginda bir artis yoktur.

CORTICUS ¢alismasinda ise 500 septik sok hastasi ¢alismaya
alinmistir. Hidrokortizon 4x50 mcg dozunda ilk 72 saatte
baslanmistir. Fakat bu calismada, ACTH testine yaniti olsun
olmasin, tim olgularda steroidin mortalite etkisi olmadig
saptanmistir. Soktan ¢ikis, ACTH yaniti oldugu halde steroid alan
grupta daha hizli gérinmektedir. Steroid alan grupta sokun geri
dénmesi ve enfeksiyon riski istatistiksel olarak anlamsiz olsa
da artmigtir. CORTICUS yazarlari septik sokta steroid tedavisini
dnermemektedirler (20). iki calismanin ézeti karsilastirmali olarak
Tablo1 de gosterilmistir. CORTICUS calismasinda plasebo kolunda
28 gUnlUk mortalite orani daha dUsUktur yani bu calismada
nisbeten iyi durumdaki sepsis hastalarinin oldugu soéylenebilir.
CORTICUS da cerrahi hastasl orani daha fazladir. Fransa’da
yapilan ¢alismada ise sadece vazopressore yaniti olmayan sepsis
hastalarinin alinmasi, tedavinin daha hizli baslanmasi ve plasebo
kolundaki mortalitenin daha yuksek olmasi baslica farklardir.

Kilavuzlar Ne Diyor?

Sepsisle lliskili Adrenal Yetersizlik Tam ve Tedavisinde Giincel
Klinik Yaklasim:

Amerikan Kritik Bakim Tibbi kilavuzu 2008 yilinda yayinlanmistir.
Bu kilavuz, 6zellikle sivi ve vazopresor tedavisine yaniti olmayan
septik sok olgularinda hidrokortizon tedavisinin distnulmesini
onermektedir. Bu oneri yazarlarca, zayif ve orta derecede
kanitlara dayandirimis bir 6neri olarak nitelendirilmistir (22).
Tani icin bu kilavuzun 6nerdigi esik deger kortizol dizeyinin 10
mcg/dl’'den az olmasi ya da cosintropin testi sonrasi kortizol
artisinin  (delta kortizol) 9 mcg/dl'den az olmasidir. Sepsis
hastalarinda esik degeri bilinmediginden, serbest kortizol
0lcumU 6nerilimemektedir. Doza gelince; kilavuz, 200 mg/gin
hidrokortizonu 4 bolunmUs dozda vermeyi ya da 100mg puse
hidrkortizon sonrasi 10mg/saat infuzyon vermeyi (240 mg)
onermektedir.

Ayniyil yayinlanan Kanada acil Hekimleri dernegi sepsis kilavuzy,
hangi hastalara steroid verilmesi gerektigi  konusunda ayni
oneriyi yapmistir. Oneri D derecesindedir yani celiskili sonuclara
dayalidir (26). Bu kilavuza gore verilmesi gereken hidrokortizon
dozu 200-300 mg/gUndur. Tedavi veriimeden 6nce ACTH uyari
testi yapmak opsiyoneldir ama sonuclar beklenmeksizin klinik
gereklilige dayanarak steroid verilmelidir. Kanada kilavuzu,
acil hekimlerine, baska bir secenek olarak 4-6 mg intravensz
deksametazon vermeyi 6nermektedir. ACTH ve serum kortizolU
deksametazondan etkilenemeyecedi icin bu durumda testler
daha sonra da yapilabilir.

2010 yiinda yayinlanan bir kilavuzda Alman hematoloji onkoloji
dernegi notropenik hastalardaki sepsiste steroid kullanmayi
onermediklerini, orta derecede aleyhte kanita dayandirarak
soylemislerdir (27).

Sepsis konusunda en kapsamli ve yeni kilavuz Subat 2013'te
yayinlanmistir. Bu kilavuz sivi ve inotropik ajanlara yaniti
olmayan septik sok hastasinda hidrokortizonun dusinilmesini
dnermektedir. Oneri 2 °C duzeyinde yani disik dizeyde
kanita dayall zayif bir éneridir (21)  Onerilen doz 200 mg/gun
hidrokortizondur. Yazarlar, sepsis hastalarinda her hangi bir
zaman yapllacak kortizol 6lcumUnUn dogru sonug vermeyecegini
ve ACTH uyar testinin de gereksiz oldugunu sdylemektedirler.
Vazopressor ihtiyact ortadan kalktiktan sonra steroid tedavisi
azaltilarak kesilebilir.

Sonu¢

Sepsis bircok sistemin etkilendigi ve farkli yanit mekanizmalarinin
dahil oldugu karmasik bir strectir. Septik bir hastada steroidler,
hem HPA aksinda hem de hicre icinde, saglikl bir kiside
oldugundan cok farklidir. Bu nedenle sepsiste steroidin yeterli olup
olmadigini saptayacak guvenilir bir test yoktur. Klinik ¢calismalar
ise steroidin sepsis mortalitesine olan etkisi konusunda celiskili
bilgiler vermektedir. GUncel kilavuzlar isiginda, steroid tedavisinin,
uygun vazopressor ve sivi destegini aldigi halde hipotansiyonu
dizelmeyen sepsis hastalarinda verilebilecedi disuntlimektedir.
Bu o©nerinin kesinlik kazanmasi icin randomize kontrollU
¢alismalardan elde edilmis daha guclu kanitlara ihtiyag vardir.
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Panhypopituitarism Due to Hemochromatosis
Hemokromatozise Bagli Panhipopituitarizm
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*SUtch Imam University Faculty of Medicine, Department of Gastroenterology, Kahramanmaras, Turkey

**Afsin State Hospital, Cardiology, Kahramanmaras, Turkey

Abstract

Hemochromatosis is an iron storage disease. Panhypopituitarism is a clinical condition in which the anterior pituitary hormones are deficient.
Herein, we report a rare case of panhypopituitarism due to hemochromatosis. Turk Jem 2013; 17: 125-6

Key words: Hemochromatosis, hypopituitarism, liver cirrhosis

Ozet

Hemokromatozis bir demir depo hastaligidir. Panhipopituitarizm ise 6n pituiter bez hormonlarinin yetersiz oldugu klinik durumdur. Bu yazida
hemokromatozise bagl panhipopituitarizmli nadir bir olgu bildirilmistir. Turk Jem 2013; 17: 125-6

Anahtar kelimeler: Hemokromatozis, hipopituitarizm, karaciger sirozu

Introduction

Hemochromatosis is an iron storage disease characterized by iron
deposition in parenchymal cells due to increased intestinal iron
absorption. Iron overload leads to tissue damage and dysfunction
particularly in the liver, pancreas, heart, joints, and pituitary gland.
Panhypopituitarism is a clinical condition in which the anterior
pituitary hormones are deficient. Herein, we report a rare case of
hemochromatosis.

Case Report

A sixty-two-year-old woman was admitted to our hospital with
the complaints of weakness, body swelling and confusion.
On admission, her general condition was poor; regarding her
state of consciousness, she had a tendency to sleep, and she
had an apathetic face and bronze-colored skin. Past medical
history included hepadtitis C, esophageal varices and a liver
biopsy performed 1.5 years ago which revealed the presence
of micronodular cirrhosis with accumulation of hemosiderin.

Laboratory values on admission are shown on Table 1. Abdominal
ultrasonography showed chronic parenchymal liver disease,
splenomegaly (15.5 cm) and cholelitiasis. She was hospitalized in
the intensive care unit with the diagnosis of chronic parenchymal
liver disease and hepatic encephalopathy. We performed pituitary
hormone tests for the possibility of pituitary involvement due to
hemochromatosis. The values were: LH: 1.12 [14.2-52.3] IU/ml, FSH:
2.77 119.3-100.6] IU/ml, GH: <0.05 ng/ml, prolactin: 0.657 [3-23]
ng/ml, cortisol: 3.54 [5-23] pg/dl. An ACTH stimulation test was
done for pituitary insufficiency (Synacthen 1 mg IM). At Oth minute,
the cortisol level was 3.54 ug/dl, 30th minute - 20 pg/dl and at
Ist hour, it was 10 pg/dl. Therefore, primary adrenal insufficiency
was excluded. Contrast-enhanced computed tomography of the
pituitary was normal. Thus, the patient was diagnosed as having
panhypopituitarism. Methylprednisolone 40 mg IV initially and
levothyroxine on the fifth day were administered. She recovered
with this therapy and discharged with prednisolone 7.5 mg/day
and levothyroxine 0.1 mg/day.
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Table 1. Laboratory values

Patient’s values Normal values Patient’s values Normal values

AST (U/L) 39 [13-40] AFP (IU/ml) 54 [0.5-5.5]
ALT (U/L) 28 [7-45] Hb (g/dl) 10.5 [12-18]
GGT (IU/L) 21 [3-96] Fe (mcg/dl) 127 [50-175]
ALP (IU/L) 85 [32-213] Ferritin (ng/ml) 581 [10-250]
T. BIL (mg/dl) 53 [0.3-1.2] IBC (mcg/dl)
D. BIL (mg/dl) fT3 (pg/ml) 120 [250-450]
PT (sec) 43 [0-0.2] fT4 (pg/ml)
Alb (g/dl) TSH (IU/ml) 0.39 [1.8-5.2]

36.7 [11-16] <1 [0.8-2.7]

2.5 [3.5-5.5] 0.79 [0.4-4.2]
AST: aspartate aminotransferase, ALT: alanine aminotransferase, GGT: gamma-glutamyl transferase, ALP: alkaline phospatase, T.BIL: total bilirubin, D.BIL: Direct bilirubin,
PT: Prothrombin time, Alb: Albumine, AFP: Alpha-fetoprotein, Hb: haemoglobin, Fe: serum iron level, IBC: iron binding capacity, fT3: free triiodothyronine,
fT4: free tetraiodothyronine, TSH: tiroid stimulating hormone

Discussion

Hereditary hemochromatosis is an autosomal recessive disorder
caused by mutations in the HFE gene on chromosome 6 (1). The
outcome of this genetic mutation is excessive absorption of dietary
iron leading to parenchymal iron overload and subsequent
tissue damage. It typically presents in the 4" and 5™ decades,
and while phenotypic expression is variable; iron overload
in the liver and skin predominate. Hemochromatosis causes
hypopituitarism by deposition of iron in the anterior pituitary. After
diabetes, hypogonadotrophic hypogonadism is the most common
endocrinopathy in hemochromatosis. Recently, an Irish study
reported a prevalence of hypogonadism of only 6.4% in its male
hemochromatosis patients (2). Transferrin saturation (calculated
from the ratio of serum iron concentration to total iron-binding
capacity expressed as a percentage) is regarded as the best
screening test for hereditary hemochromatosis (3). Liver biopsy is
not required for diagnosis in all patients but is obviously useful in
assessing disease progression (3,4).

In conclusion, hemochromatosis may rarely cause
panhypopituitarism by accumulation of hemosiderin. The
clinician should consider pituitary involvement if the state of

the consciousness diminishes in patients with cirrhosis due to
hemochromatosis. Hepatic encephalopathy might be confused
with panhypopituitarism. Additionally, panhypopituitarism may
lead to a change in consciousness in the presence of secondary
hypothyroidism. Hyponatremia, which may accompany
hypothyroidism, may also cause confusion and lethargy. Imaging
is usually normal and patients are often wrongly labeled as having
idiopathic hypopituitarism. The differential diagnosis should be
made; otherwise the treatment might be delayed. Therefore, in
consistent with Lewis et al., we recommend that iron studies are
performed in all patients who present with hypopituitarism and
normal pituitary imaging (5).
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Tiroglossal Kanal Kisti Papiller Karsinomu ve Tiroid Papiller
Mikrokarsinom Birlikteligi

Coexistence of Thyroglossal Duct Papillary Carcinoma and
Thyroid Papillary Microcarcinoma
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Ozet

Tiroglossal kanal kistinde karsinom gelisimi olduk¢a nadirdir. Malign patolojilerin cogu tiroidin papiller karsinomudur. Tani, genellikle cerrahi
sonrasi ¢ikarilan dokunun histopatolojik incelemesi sonucunda konur. Boyun orta hatta kitlesi olan 41 yasinda erkek hasta baslangicta tiroglossal
duk~tus kisti tanisiyla Sistrunk ameliyati oldu, histopatolojik inceleme sonucunda tiroglossal duktus kisti icinde tiroid papiller karsinomu tespit edildi.
Tiroid Ultrasonografi ve Elastografi yapildi. Elastosonogrdfiile sert, B-mode ‘da tamamen mavi gérilen 3 milimetre boyutunda hipervaskiler tiroid
nodUlU tespit ettik. Sonrasinda hastaya total tiroidektomi, bilateral boyun diseksiyonu yapildi. Patolojisi, servikal lenf nodu metastazi olmaksizin,
tiroid papiller mikrokarsinomu olarak rapor edildi. Tiroglossal kanal kistine yonelik yapilan Sistrunk ameliyat sonrasi histopatolojik inceleme
sonucu, malignite olarak tespit edildiginde, tiroid bezi radyolojik yontemlerle dikkatle degerlendirilmelidir. Turk Jem 2013; 17: 127-8

Anahtar kelimeler: Tiroglossal kanal kisti, tiroid papiller kanser, hipervaskiler nodul

Abstract

Malignant lesion of a thyroglossal duct cyst (TGDC) is an extremely rare entity. Papillary carcinoma is the most common malignancy of the
endocrine system. Diagnosis is commonly made affter pathological examination of the surgical specimen. A 41-year-old male patient with a
midline neck mass was initially diagnosed with a thyroglossal duct cyst and underwent a Sistrunks procedure. Histopathologic examination
revealed a papillary thyroid car-cinoma within the thyroglossal duct cyst. Ultrasound elastography of the thyroid gland was performed. We have
detected a hypoechoic hypervascular thyroid nodule measuring 3 mm in diameter that appeared completely blue in B-mode ultrasonography,
and hard tissue was visualized by elastosonography (ES). The patient then underwent total thyroidectomy and bilateral neck dissection. The final
pathological finding showed papillary microcarcinoma of the thyroid gland without cervical lymph node metastasis. When a thyroglossal duct
cyst is excised using Sistrunk’s procedure and when the definitive hystological analysis depicts malignancy, the thyroid gland must be studied
carefully with radiological examinations. Turk Jem 2013; 17: 127-8

Key words: Thyroglossal duct cyst, thyroid papillary carcinoma, hypervascular nodule

ve histopatolojisi papiller karsinom olarak raporlandiktan sonra
yaptigimiz incelemelerde, tiroidin mikropapiller kanseri tespit

Giris

Tiroglossal kanal kisti, tiroglossal kanal artiklarindan gelisen

konjenital bir anomalidir ve geng eriskin popUlasyonda %7
oraninda goérilur (1). Tiroglossal kanal kistinde karsinom gelisimi
oldukca nadirdir ve olgularin %1inden azinda goézlenir (2,3). En
stk gorilen malign patoloiji tiroidin papiller karsinomudur (4). Tani
genellikle cerrahi sonrasi ¢ikarilan dokunun patolojik incelemesi
sonucunda konur. Biz, firoglossal kanal kisti fanisiyla opere olan

ettigimiz bir vakamizi sunmayi planladik.

Olgu

Kirk bir yasinda erkek hasta, 3 ay énce fark eftigi, boyunda ele
gelen agnsiz sislik sikdyetiyle, kulak burun bogaz poliklinigine
basvurmus, yapilan fizik muayenede; boyun orta hatta, tiroid
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kartilaj ve hyoid kemik arasinda yaklasik 2x2cm kitle palpe
edilmis. Boyuna radyasyon &ykisu olmayan hasta, klinik olarak
6troid idi. Radyoloji bolumUnce yapilan boyun ultrasonografisinde
(USG); hyoid kemik superior sag lateral komsulugunda 20x15 mm
duzensiz solid komponent iceren kistik kitle lezyonu izlenmis. Tiroid
glandi boyutlari normal, konturlari dizgn, eko paterni homojen
izlenmis ve gland icerisinde eko farki olusturan bir lezyon tespit
edilmemis. Kitle eksizyonu planlanan hastanin ameliyat 6ncesi
cekilen bilgisayarll boyun tomogrdfisi incelemesinde de benzer
sekilde hyoid kemik anterosuperiorunda 19x13 mm lobUle konturlu
hipodens kitle izlenmis, patolojik boyut ve gérinimde lenf nodu
izlenmemis, tiroid glandinda yer kaplayan lezyon tanimlanmamis.
Yapilan Tc-99m tiroid sintigrafisi normal bulunmus. Hastaya kulak
burun bogaz klinigi tarafindan Sistrunk operasyonu yapilmis ve
histopatolojik inceleme tiroglossal kanaldan kaynaklanan papiller
karsinom olarak rapor edilmesi Uzerine hasta, ileri inceleme amaci
ile Endokrinoloji poliklinigine yonlendirilmis. Hastaya klinigimizde
yapilan tiroid USG'de sag lob istmus komsulugunda 2x3x3mm
hipoekoik lezyon tespit edildi (Sekil 1). Bu lezyonun elastografi
skoru=4, strain indeksi=2,67 olarak 6lculdU (Sekil 2). Lezyondan
yaptigimiz ince igne aspirasyonu sonucu ‘papiller karsinom’ olarak
raporlandi. Hastaya total tiroidektomi ve anterior boyun diseksiyonu
yapildi. Histopatolojik degerlendirmede; 4 mm ve 2 mm ¢apinda
2 odak halinde papiller karsinom tespit edildi. Degerlendirilen 20
adet lenf nodu ve tiroglossal remnantta ttmaor rapor edilmedi.

Tarhsma

Boyunda kitle, sik karsilasilan bir klinik bulgudur ve ayirici tani cok
sayida nedene bagl olabilir. Kitlelerin cogu, benign nedenlere
bagl olmakla birlikte, malign hastaliklar g6z ardi ediimemelidir.
Bu nedenle boyunda kitle ile basvuran bir hastaya, sistematik bir
yaklasim gelistirmek 6nemlidir.

Benign tiroglossal kanal kistleri, genellikle, asemptomatik, yumusak
ve blyimeye meyilli olmayan 6n boyun kitleleri olarak tespit
edilebilirler. Tiroglossal kanal kistinde karsinom gelisimi, oldukca
nadirdir ve olgularin %1inden azinda gézlenir (2,3). Nadir gorilmesi
nedeniyle cerrahi eksizyondan énce maligniteden kuskulanilmaz.
Ancak, bizim vakamizda da oldugu gibi, fikse ve boyutu hizla artis
gosteren bir kitle varliginda maligniteden kuskulanilabilir. ileri
yastaki hastalar, kadin hastalar ve lezyonun hizll biyime gésterdigi
hastalar malignite yoninden daha fazla risk altindadir (5).
Tiroglossal kanal kistinden kaynaklanan karsinomlarda 2 tip
histolojik odak tariflenmistir. Birincisi ve siklikla goérUleni, tiroid
elemanlarindan, ikincisi ise yassi hucreli epitelden gelisen
karsinomlardir. Karsinom rastlanan tiroglossal kistlerde en sik
kanser bizim olgumuzda da oldugu gibi papiller karsinomdur (%85).
Tiroglossal kanal kistinden karsinom gelisimi ¢cok nadir olmasi
nedeniyle klinisyenler genellikle, cerrahi 6ncesi onkolojik tanidan
sUphelenmezler ve sonugta tiroglossal kanal kisti karsinomu tanisi,
cerrahi sonrasi érneklerin histopatolojik incelemesi ile konmaktadir.
Bu guclugun Ustesinden gelebilmek icin, tiroglossal kanal kisti tespit
edilen hastalarda firoid glandinin ve boyun lenf nodlarinin ayrintil
incelenmesi gerekmektedir. Bizim vakamizda, operasyon éncesi
radyoloji tarafindan tiroid glandi degerlendirmesi yapilmis ancak
3 mm hipoekoik nodul gerek ultrasonografik gerekse sintigrafik
incelemelerde tespit edilememisti. Elastosonografi (ES)'nin tiroid
nodullerine tanisal yaklasimda kullanimi son yillarda yayginlasmaya
baslamistir. ES ile belirlenmis SI degerleri, nodtltn ultrasonografik
ozellikleri ile birlikte kullanilarak tiroid nodullerinin ayirici fanisinda
non invaziv bir metod olarak avantaj saglamaktadir (8).
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Sekil 2. Nodulun elastosonografi gérintist

LiteratUrde, boyunda patolojik lenf nodu yok iken, tiroid glandinda
papiller kanser ile birlikte tiroglossal kanal kisti papiller karsinomu
tespit edilen 2 vaka raporu daha mevcuttur (6,7). Dolayisiyla
tiroglossal kanal kisti saptanan olgularda, cok az malignite riski olsa
dahi, tiroid glandinda papiller mikrokarsinom ile birliktelik ihtimali
g6z 6nUne alinmaldir. Bu durumun, tiroid mikrokarsinomunun
tiroglossal kanala metastazi ya da ayni mutasyonun iki ayri
bolgede multifokalite benzeri papiller tiroid karsinomuna yol actigini
dusunmekteyiz. Ayrica tiroid glandi ve lenf nodlarina yapilacak
ayrintil degerlendirme, hastaya yapilacak olan operasyonun tipinin
belirlenmesi acisindan da 6nem arz etmektedir.
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Dengue Preceding Diabetic Ketoacidosis
Tirotoksikozda Mavimsi Renk Degisikligi

Viroj Wiwanitkit

Bangkhae, Bangkok Thailand 10160, Wiwanitkit House, Bangkhae, Bangkok Thailand 10160, Bangkok, Thailand

Dear Editor;

Diabetic ketoacidosis (DKA] is an important hyperglycemic complication of diabetes mellitus. Infection is confirmed as an important
underlying etiology of DKA. Here, the author presents an interesting case of dengue preceding DKA. The case is a 61-year-old female
presenting to the physician with the complaint of high fever without relief by self-prescription of acetaminophen. She had an underlying
disease, diabetes mellitus (DM). Her body temperature was 39.4 degrees Celsius and her complete blood count showed an important
finding: thrombocytopenia (platelet count = 85.000). The serological test was done and the diagnosis of dengue hemorrhagic fever was
finally confirmed. This case was treated by standard fluid replacement therapy (normal saline regimen). On day 3, the patient developed
new symptoms, frequent urination (more than 3 times in an hour, abdominal pain, nausea, vomiting and rapid breathing). Complete blood
count was done but platelet count was within normal limit at this time. However, the urinalysis showed many positive findings, sugar 4+
and ketone 3+. Her additional blood chemistry results showed a blood glucose level of 454 mg/dL and positive serum ketone. The patient
was finally diagnosed to have DKA and endocrinologists were consulted for the management. Of interest, this is a simple case of DKA but
the interesting issue is the underlying condition leading to DKA in this patient. Although there are many reports confirming that infection
can induce DKA, this is the first reported case of dengue preceding DKA. Indeed, there is a previous report from Thailand on a female
patient presented fo the physician with concurrent DKA and dengue infection (1). However, DM had not previously been diagnosed in the
present case. The dengue infection is common in the tropical world and DM is also the important emerging health problem in this area.
Some reports note that DM can be an aggravating factor in the development of dengue shock (2,3). There is an interesting report stating
that patients suffering from dengue fever should be cautioned for development of diabetes in future (4)". However, dengue has rarely
been mentioned as a risk factor in the development of DKA. Based on the present situation that DM is a very common problem, testing
blood glucose during the management of dengue infection is useful (4). The concern on the diabetic complications such as DKA should
also be kept in mind in the treatment of patients suffering from dengue. Moreover, it should be noted that not only bacterial but also viral
infections (such as dengue, herpes, etc.) can induce DKA (1,5). The good example is a previous report on herpes simplex virus infection
inducing DKA (5).

Key words: Dengue, diabetic ketoacidosis
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