GLYCATED HEMOGLOBIN REFERENCE LIMITS OBTAINED
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY IN
ADULTS AND PREGNANT WOMEN

ERISKINLERDEKI VE GEBE KADINLARDAKI YUKSEK PERFORMANSLI SIVI
KROMATOGRAFISI ILE OLCULMUS GLIKOLIZE HEMOGLOBIN REFERANS

ARALIKLARI

Cemal CEVIK, M.D.,

Sevsen KULAKSIZOGLU, M.D.,

Ozgiil GOZLUKAYA, M.D.

Gazi University, Faculty of Medicine, Department of Biochemistry, Ankara-Turkey

Gazi Medical Journal 2002; 13: 187-190

ABSTRACT

Purpose: The measurement of serum  glycated|
hemoglobin levels (HbAIC) is a useful index in the
management of diabetes mellitus. Many authors have
shown a variety of reference values obtained using
different forms of high performance liquid chromatography
(HPLC); this reinforces the importance of determining
reference values for each clinical laboratory. The aim of|
this study was to determine the reference values of|
HbAIC in adults and to assay the influence of sex and
pregnancy on them. Methods: We investigated 60 (30
females and 30 males) healthy adults and 68 pregnant
women admitted to Gazi University Medical School. HbA1C
levels were measured by HPLC. Results: Reference limits
for HbAIC were determined as 3.31- 5.39% for the
whole adult population, 3.23-5.63% for men, 3.42-5.14%
for women and 1.96-4.40% for pregnant women (2.5 and
97.5 percentiles). The results showed that there was no
difference between females and males (p>0.05). HbAIC
levels were found to be significantly different between
pregnant and nonpregnant women (p<0.01). Conclusion:
Ethnic  and  socioeconomic  differences  between
populations influence HbAIC reference values. In addition,
HbAIC concentrations are lower in pregnancy.
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OZET

Amag: Diabetes mellitus tanisi koymada ve takibinde
serum  glikolize  hemoglobin (HbAIC) diizeylerinin
olgiimiiniin yararl oldugu bilinmektedir. Bir¢ok g¢aligmaci
farkly yiiksek performansli sivi kromatografisi (HPLC)
kullanarak  glikolize hemoglobine ~ait  bir¢ok referans
araligt bildirmistir. Bu gergek her klinik laboratuarin
kendisine ait  glikolize hemoglobin referans araligini
belirlemesi ~ gerektigini  vurgulamaktadir. Erigkinlerdeki
HbAIC referans araligim belirlemek, cinsiyet ve gebeligin
bu  degerler iizerindeki etkilerini incelemek igin bu
galisma  yapilmigtir. Metod: Calismaya Tip Fakiiltesine
basvuran 60 saglikli erigkin ve 68 gebe kadin alinmistir.
HbAIC diizeyleri HPLC ile élgiilmiistiir. Bulgular: HbAIC
referans araligi erigkin populasyonda % 3,31 - 5,39,
erigkin erkek populasyonunda % 3,23 - 5,63, eriskin kadin
populasyonunda % 3,42 - 5,14, gebe kadin populasyonunda
ise % 1,96 - 4,40 (% 2,5 ve % 97,5 giiven araliginda )
olarak  bulunmugstur. Bu sonuglar kadin ve erkekler,
arasinda HbAIC diizeyleri bakimindan anlamli bir fark
olmadigint gostermigtir (p > 0,05) . HbAIC diizeyleri gebe
ve gebe olmayan kadinlarda ise anlamli derecede farkli
bulunmugtur ( p<0,01). Sonug: Toplumlar arasindaki etnik
ve  sosyo-ekonomik  farkliliklar ~ HbAIC  referans
araliklarim  etkilemektedir. Gebelik HbAIC diizeylerini
diisiirmektedir.

Anahtar Kelimeler: Glikolize Hemoglobin, Referans
Aralik, Yiiksek Performansli Sivi Kromatografisi.

INTRODUCTION

The measurement of glycated hemoglobin
(HbAuc) is one of the cornerstones of diabetes

mellitus management. Most physicians  use

HbAic values in the assessment of patient

blood glucose values. Good glycemic control is
associated with lower rates of microvascular
complications in both type 1 and type 2
diabetic patients (1).
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Gestational ~ diabetes  mellitus  (GDM)
includes any degreec of glucose intolerance
occurring with the onset or first recognition
of pregnancy (2). Causes of GDM frequently
return to normal postpartum. However, this
disease is associated with increased perinatal
complications and an increased risk for the
development of diabetes mellitus in later years
(3). Untreated GDM can cause macrosomia of
the fetus, increased risk of birth trauma,
hyperbilirubinemia, hypercalcemia,
hypoglycemia or respiratory distress syndrome,
gestational hypertension and preeclampsia. It is
important to check glycemic levels in order
to avoid maternal-fetal complications (4).

Various authors have investigated the
relationship  between  HbAic levels and

gestational complications (5). Although the
results are controversial, some studies have
shown a relationship between high levels of
HbAic and macrosomia, fetal malformation,

newborn respiratory problems and vascular
complications (6).

Many authors have shown a variety of
reference limits obtained by using different
high performance liquid chromatography
(HPLC) equipment, and this reinforces the
importance of determining reference values for
cach clinical laboratory (7).

The aim of this study was to establish the
reference intervals for HbAic in two groups

of healthy populations and pregnant women
and to verify if these intervals were different.
This was accomplished by using HPLC
methodology.

PATIENTS AND METHODS

In this study, we investigated 60 (30
females and 30 males) healthy Turkish adults
and 68 pregnant women admitted to Gazi
University Medical School.

The pregnant women were between 20
and 35 years and healthy adults were between
25 and 45 years. They had no history of
disease. The pregnant women who volunteered
to participate in this study were selected from
a group of healthy women under prenatal
medical care in the hospital. They were all in
their third trimester (28" week). Fasting blood
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samples were collected from all participants in
tubes containing EDTA. The samples were
hemolyzed using a hemolyzing buffer solution.
They were incubated at 37°C for 20 min and
they were then centrifuged at 3000 rpm for
5 min. They were analyzed by HPLC in the
Shimadzu automated system. This system has
an exchange cation column kept at 25C.
Hemoglobin Ala, Alb, F and Alc were eluted
sequentially from the column (8). The HbAic

ranges were calculated by the parametric
method. The differences between men and
women were compared using the Mann-
Whitney U test. Adult means were compared
with pregnant group means by using an
unpaired t test; p<0.05 was considered
significant.

RESULTS

The means for male and female groups
were compared using the Mann-Whitney U
test and no significant statistical difference
was determined (p>0.05). The lower and upper
reference limits were then recalculated for the
whole adult population and reference limits
for HbAic were determined to be 3.31-5.39%

(2.5 and 97.5 percentiles) (Table 1).

The HbAic reference limits were 1.96-

4.40% for the pregnant women group (2.5 and
97.5 percentiles). Turkish adult means were
compared with the mean of the pregnant
group by using an unpaired t test. Extremely
significant statistical differences were observed
in all comparisons (p<0.0001). HbAic was also

found to be significantly different between
pregnant and nonpregnant women (p<0.001).
However, there was no difference between the
HbAc levels of males and females, as shown

in Fig. 1 (p>0.05)
DISCUSSION

Diabetes mellitus is prevalent in the
population and it brings about a high rate of
premature  death. The determination of
reference values for glycated hemoglobin is
very important in monitoring diabetic patients
to analyze the glycemic status of individuals.
Using this critical analysis can prevent
premature death.

The reference limits for HbAic obtained in



Table 1: Mean, standard deviation, and lower and upper limits of HbA'™ levels (%) in adults and pregnant

women.
Mean SD Lower limit** Upper limit**

Men 4.43 0.60 323 5.63

(n=30)

Women 4.28 043 342 5.14

(n=30)

Men + Women 4.35 0.52 3:31 539

(n=60)

Pregnant Women 3.18% 0.61 1.96 4.40

(n=68)

* p<0.05 compared to men and women.

**The lower and upper reference values correspond respectively to the 2.5 and 97.5 percentiles.
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Fig. 1: HbAic levels in men, women and pregnant

women.

our study of adults were 3.31-5.39%. These
reference limits are different from those
provided by the manufacturer (4.4-5.7%). This
difference suggests that ethnic and socio-
cconomic variations between the two groups
influence HbAuc reference values.

In this study, a Shimadzu analyzer was
also employed. It utilizes HPLC technology,
which is a highly sensitive, precise and
accurate analytical method (6, 7), but it is not
casy to operate correctly and requires
specialized personnel.

The reference limits obtained in our study
of the pregnant group (1.96-4.90) were lower
and statistically different from those obtained
for the adult group. Similar results were
shown in Brazil by Parentoni etal. (adult: 3.49-

4.39% and pregnant: 3.2-4.3%) (2).

These  findings show  that HbAc

concentrations are lower in pregnancy despite
the fact that plasma glucose concentration
levels are not significantly different. The lower
values can be explained by a hemodilution
tendency during pregnancy.
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