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TİROİD FONKSİYON TESTLERİ VE BAZI ANALİTİK GEREKLİLİKLER 

Tiroid fonksiyon testleri rutin laboratuvarcılık pratiğinde önemli bir yer kaplamaktadır. Labpt Kalite 
Kontrol Programı’nda da katılımcı sayısının en yüksek olduğu testler FT3, FT4 ve TSH’tır. Tüm 
testlerde olduğu gibi bu testler için de analitik hedeflere ulaşılmasında, tüm laboratuvar evreleri 
(preanalitik, analitik, postanalitik) hakkında bilgi sahibi olunması kolaylaştırıcı olacaktır. 

Örnek alım zamanının bir dizi test için önemli olduğu bilinmektedir. Diurnal varyasyonun tiroid 
fonksiyon testleri için de önemli olduğu konusunda genel farkındalık ise düşüktür. TSH ölçümü için 
gün içi değişimin istatistiksel olarak anlamlı olduğuna dair yayınlar bulunmaktadır. Buna göre TSH 
ölçümünün standardizasyon ve harmonizasyonu için kan alım zamanının standardize edilmesi 
gerekmektedir (1). 

Bir diğer preanalitik faktör olan biyolojik varyasyon da serum TSH düzeylerinde anlamlı farklılıklar 
görülmesine neden olabilir. Öyle ki, analitik performans hedeflerine ulaşılması bile biyolojik 
varyasyon etkisini ortadan kaldırmaya yetmeyebilir. Dahası biyolojik varyasyon tanı ve tedavi 
takibinde, özellikle çocuk ve gebelerde anlamlı değişimlere neden olabilir (2). 

Tiroid fonksiyon testleri için analitik performans hedefleri konusunda veri bulmak açısından diğer 
testlere göre daha şanslıyız. Bu konuda birçok yayın bulunmakta. Günlük rutin çalışma sırasında iç 
kalite kontrol sonuçlarının takibi ve etkin değerlendirilmesi, hasta güvenliği açısından çok önemli (3). 

TSH test çalışması tamamlandıktan sonra, raporlanması da önem taşımaktadır. Raporlama sırasında 
belirtilen üst sınır, klinisyenlerin yönlendirilmesinde yol göstericidir. Dahası üst sınır yaşa göre 
değiştiği gibi, gebelik sırasındaki yönlendirme de farklı bir önem taşımaktadır. Bu nedenle tiroid 
fonksiyon testlerinin gebelerde raporlanmasında gebelik dönemine göre değerlendirme yapılması 
da önemlidir (4, 5) 
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Referanslar 

1. The impact of time of sample collection on 
the measurement of thyroid stimulating hormone values in the serum. 

Clin Biochem. 2015 Dec;48(18):1347-9. doi: 10.1016/j.clinbiochem.2015.08.020. Epub 2015 Aug 20. 
Mirjanic-Azaric B1, Stojakovic-Jelisavac T2, Vukovic B2, Stojanovic D3, Vujnic M4, Uletilovic S4. 
OBJECTIVE:The aim of our research is to determine whether the time of blood sampling and fasting of patients have an impact on 
TSH values. 
DESIGN AND METHODS: A total of 198 participants were enrolled in this study and classified into five groups: A--the 
first sample collection for TSH measurement was taken between 7:00 and 8:00 a.m. at fasting and the second after 140 min without food 
intake; B--between 7:00 and 8:00 a.m. at fasting and the second after 140 min with food intake; C--between 7:00 and 8:00 a.m. at fasting 
the previous day and the second one between 7:00 and 8:00 a.m. at fasting the following day; D--between 9:00 and 10:00 a.m. at fasting 
the previous day and the second one between 9:00 and 10:00 a.m. at fasting the following day, and E--between 9:00 and 10:00 a.m. at 
fasting the previous day and the second one between 7:00 and 8:00 a.m. on the following day. Serum TSH concentration was measured 
by electrochemiluminescence immunoassay (ECLIA, Roche Diagnostics, Mannheim, Germany). 
RESULTS:TSH values (mIU/L) were in group A: 2.50 (2.20-2.81) first samples, 1.74 (1.52-1.96) second samples, p<0.001; B: 2.11 (1.52-
2.72) first samples, 1.56 (1.13-1.81) second samples, p<0.001; C: 2.60 (2.28-2.91) first samples, 2.23 (1.92-2.53) second samples, 
p<0.001; D: 1.80 (1.48-2.11) first samples, 1.77 (1.44-2.09) second samples, p<0.597; and E: 1.32 (1.11-2.16) first samples, 1.67 (1.48-
2.93) second samples, p<0.001. 
CONCLUSION: The time of sample collection must be standardised for the purpose of standardisation and harmonisation of TSH 
measurements. 
 

2. Biologic variation is important for interpretation of thyroid function tests. 
Thyroid. 2003 Nov;13(11):1069-78. 
Andersen S1, Bruun NH, Pedersen KM, Laurberg P. 
Large variations exist in thyrotropin (TSH) and thyroid hormones in serum. The components of variation include preanalytical, analytical, 
and biologic variation. This is divided into between- and within-individual variation. The latter consists of circadian and seasonal 
differences although there are indicators of a genetically determined starting point. The ratio of within- to between-individual variation 
describes the reliability of population-based reference ranges. This ratio is low for serum TSH, thyroxine (T(4)) and triiodothyronine (T(3)) 
indicating that laboratory reference ranges are relatively insensitive to aberrations from normality in the individual. Solutions are 
considered but reducing the analytical variation below the calculated analytical goals of 7%, 5% and 12% for serum T(3), T(4), and TSH 
does not improve diagnostic performance. Neither does determination of the individual set-point and reference range. In practice this 
means that population-based reference ranges are necessary but that it is important to recognize their limitations for use in individuals. 
Serum TSH responds with amplification to minor alterations in T(4) and T(3). A consistently abnormal TSH probably indicates that T(4) 
and T(3) are not normal for the individual even when inside the laboratory reference range. This underlines the importance of TSH in 
diagnosis and monitoring of thyroid dysfunctions. Also, it implies that subclinical thyroid disease may be defined in purely biochemical 
terms. Under critical circumstances such as pregnancy where normal thyroid function is of importance for fetal brain development, 
subclinical thyroid disease should be treated. Even TSH within the reference range may be associated with slightly 
abnormal thyroidfunction of the individual. The clinical importance of such small abnormalities in thyroid function in small children and 
pregnant women for brain development remains to be elucidated. 

 
3. Analytical goals for thyroid function tests when monitoring patients with untreated subclinical 

hypothyroidism. 
Scand J Clin Lab Invest. 2010 Jul;70(4):264-8. doi: 10.3109/00365511003782778. 
Karmisholt J1, Andersen S, Laurberg P. 
BACKGROUND AND AIM: Subclinical hypothyroidism is a common condition and it is often monitored biochemically without treatment. 
For thyroid function tests, analytical goals and critical difference between two tests have been calculated from data on individual variation 
in euthyroid individuals. Variation in thyroid function tests differs in subclinical hypothyroidism. We aimed to calculate the analytical goals 
in subclinical hypothyroidism, both in a scientific study setting and in a clinical setting from disease specific variation in thyroid function 
tests in patients with stable, untreated subclinical hypothyroidism. 
METHODS: The serum concentration of TSH, fT4 and fT3 were measured monthly for one year in 15 patients with untreated subclinical 
hypothyroidism and stable TSH. 
RESULTS: The within-person coefficient of variation (CV%) was 16.6 for TSH, 4.1 for fT4 and 4.0 for fT3, and the calculated goals for 
analytical imprecision were with CV% of 8.3, 2.0 and 2.0 respectively. The within-batch analytical CV%s for TSH, fT4 and fT3 were 1.7, 
3.2 and 2.7 respectively. The between-batch analytical CV% of TSH increased to 6.3. 
CONCLUSION: In patients with stable untreated subclinical hypothyroidism the goal for analytical imprecision was met with a single 
analysis of serum TSH, whereas duplicate and triplicate serum measurements of fT3 and fT4 would be necessary. Adding between-batch 
analytical imprecision for TSH did not alter results, a setting that mirrors every-day clinic. 
 

4. Gestational age-specific reference ranges from different laboratories misclassify pregnant 
women's thyroidstatus: comparison of two longitudinal prospective cohort studies. 

Eur J Endocrinol. 2013 Dec 27;170(2):329-39. doi: 10.1530/EJE-13-0672. Print 2014 Feb. 
Bliddal S1, Feldt-Rasmussen U, Boas M, Faber J, Juul A, Larsen T, Precht DH. 
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OBJECTIVES: Correct interpretation of thyroid status during pregnancy is vital to secure fetal development. Pregnancy-related changes 
in maternalthyroid status necessitate the use of gestational age-specific reference ranges. In this study, we investigated between-
laboratory reproducibility ofthyroid reference ranges in pregnant women. 
DESIGN: Comparison of two longitudinal prospective cohort studies including 255 (cohort 1) and 101 (cohort 2) healthy antibody-
negative Danish pregnant women attending prenatal care at Copenhagen University Hospital. 
METHODS: Different immunoassays were used to measure thyroid hormone levels in the two cohorts. Thyroid hormone reference 
ranges were established for every 5 weeks of gestation. Differences between cohorts were explored through mixed-model repeated 
measures regression analyses. By applying reference ranges from one cohort to the other, the proportion of women who would be 
misclassified by doing so was investigated. 
RESULTS: TSH increased and free thyroxine (FT4) decreased as pregnancy progressed. Results indicated highly significant differences 
between cohorts in free triiodothyronine (F=21.3, P<0.001) and FT4 (F=941, P<0.001). TSH levels were comparable (P=0.09). Up to 
90.3% of the women had FT4 levels outside their laboratory's nonpregnant reference range, and up to 100% outside the other cohort's 
gestational-age-specific reference ranges. Z-score-based reference ranges markedly improved comparison between cohorts. 
CONCLUSION: Even in the same region, the use of gestational-age-specific reference ranges from different laboratories led to 
misclassification. Up to 100% of maternal FT4 levels fell outside the other cohort's reference range despite similar TSH levels. In clinical 
practice, thyroid testing of pregnant women without adding method specificity to gestational age-dependent reference ranges will 
compromise patient safety. 

 

5. Reference intervals for common thyroid function tests, during different stages of pregnancy in 
Chinese women. 

Chin Med J (Engl). 2013 Jul;126(14):2710-4. 
Fan JX1, Han M, Tao J, Luo J, Song MF, Yang S, Khor SZ. 
BACKGROUND: The importance of diagnosis of thyroid dysfunction during pregnancy has been widely recognized. Our study was 
designed to compare two different detection reagents between Abbott and Roche and to establish the gestational related reference 
intervals for thyroid function tests (TFT) in Chinese women and to assay the reference ranges with the American Thyroid Association 
recommended standard. 
METHODS: Serum samples were collected from 693 normal pregnant Chinese women and divided into five groups according to their 
gestational age: 9-13, 16-20, 24-28, 32-34 and 37-40 weeks. Thyroid stimulating hormone (TSH) and free thyroxine (FT4) levels were 
determined by two different detection reagents: Abbott Architect I 2000 and Roche Cobas Elecsys 600. The reference ranges of the TFT 
indexes were calculated according to the National Academy of Clinical Biochemistry (NACB). The 2.5th and 97.5th percentiles of each 
stage were calculated, and the results were analyzed by one-way analysis of variances, t-test, and Spearman correlation analysis. 
RESULTS: Thyroid hormone levels varied greatly among different gestational stages. TSH levels, as assessed via two different TSH 
ELISA kits showed consistent changing pattern during pregnancy and displayed linear correlation (P < 0.001). In 9-13 gestational weeks, 
TSH levels were significantly lower than that of other groups; and in 37-40 gestational weeks, it was higher than that of other groups (all 
P < 0.001). TSH reference ranges determined by Roche detection reagent in each group were higher than those by Abbott detection 
reagent (P < 0.01 respectively). FT4 levels were higher in 9-13 gestational weeks than that of other groups (P < 0.001). FT4 levels 
determined by Roche reagent were higher than Abbott reagent in 9-13 weeks, (P < 0.001), and lower in 24-28 and 37-40 weeks (P < 
0.001 and P = 0.016, respectively). The TSH level was correlated with FT4 levels in 9-13 gestational weeks by detection reagents (for 
Abbott reagent, r=-0.319 for FT4 P < 0.001; for Roche reagent, r=-0.352 for FT4, P <0.001). 
CONCLUSION: Accurate evaluation of TFT in pregnant women should be based on the gestational-related reference intervals in 
Chinese population, and different detection reagents should also establish their own reference intervals. 
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Labpt Kalite Kontrol Programı 

Hormon Programı Şubat 2016 dönemi özet sonuçları 

H-16-02-01 
 

Test Adı Katılımcı 
Sayısı 

Değerlendirme 
Dışı 

Ortalama SD %CV 

FSH 116 2 25,64 3,33 13,00 

LH 112 2 16,89 2,29 13,55 

Estradiol 111 3 337,21 44,05 13,06 

Testosteron (Total) 67 1 0,31 0,11 34,57 

Prolaktin 114 0 22,32 3,62 16,22 

Progesteron 75 2 4,91 0,83 16,97 

hCG 124 2 528,13 59,87 11,34 

T3 (Total) 23 1 1,16 0,24 21,00 

T4 (Total) 24 0 8,93 1,60 17,90 

FT3 124 0 4,39 0,91 20,75 

FT4 125 0 14,74 2,62 17,80 

TSH 126 4 4,11 0,40 9,78 

Demir 90 2 80,15 8,86 11,06 

Demir bağlama kapasitesi (total) 82 2 313,10 52,88 16,89 

Vitamin B12 109 1 467,67 79,07 16,91 

Folik asit 84 1 7,53 1,74 23,04 

Ferritin 110 0 42,14 8,37 19,85 

PTH 30 0 26,78 6,79 25,35 

Kortizol 27 0 12,78 2,16 16,86 

İnsülin 57 1 14,94 1,87 12,53 

25-OH Vitamin D (Total) 51 1 27,28 5,63 20,62 

17-OH Progesteron 3 0 2,01 1,28 63,44 
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H-16-02-02 
 

Test Adı Katılımcı 
Sayısı 

Değerlendirme 
Dışı 

Ortalama SD %CV 

FSH 115 1 6,22 0,79 12,62 

LH 111 1 4,99 1,19 23,93 

Estradiol 110 1 29,45 14,15 48,05 

Testosteron (Total) 67 2 3,95 0,78 19,84 

Prolaktin 113 0 34,79 6,51 18,70 

Progesteron 73 1 0,56 0,27 48,52 

hCG 123 4 0,57 0,66 115,32 

T3 (Total) 23 1 1,32 0,24 18,47 

T4 (Total) 24 0 8,72 1,74 19,92 

FT3 123 0 5,08 1,05 20,65 

FT4 124 0 14,92 2,79 18,71 

TSH 126 1 1,89 0,17 9,04 

Demir 90 2 97,89 8,98 9,17 

Demir bağlama kapasitesi (total) 82 0 285,68 70,10 24,54 

Vitamin B12 108 2 261,49 56,30 21,53 

Folik asit 83 2 5,73 1,23 21,46 

Ferritin 109 0 97,48 18,47 18,95 

PTH 30 0 23,94 5,77 24,10 

Kortizol 27 0 9,85 1,43 14,47 

İnsülin 56 1 22,97 2,77 12,08 

25-OH Vitamin D (Total) 53 1 15,45 4,38 28,38 

17-OH Progesteron 3 0 1,57 0,80 50,63 

(*) Bu tablo method prensibi ve çalışma tekniği farklılıkları dikkate alınmadan bütün grup için hazırlanmıştır. 

 

 

 

 


