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Estimation of Glycosylated Hemoglobin Levels in Diabetes Mellitus
and Impaired Glucose Tolerance

G Gomez, UB Mathur, SK Adaval

Glycosylsted Hamoglobin (HbA) Jevels were
estimated In normal, disbetic snd Impalred glucose
tolerance (IGT) cases n airerew wnd  pon-alrcrow
personnel. The modified eolorlmetric procedure of
Fluckigar and Winterthaller was employed for estimating
HbAe levels. Simultansous blood suger fevels, fasting
and post prandial (PP} were also measured, Moan HbA;.
levels obtalned for normal subjects wers, alrcrew : 5.2
L 0.6% of lolal Hb, non-alrerew : 5.2+ 0.6% of lotel Hb. In
diabetle subjocts mean veluas obtained were,afr crew - 8.5
1 2.5% non-alrorew : 8.4,  22% end in IGT cases the mean
value of HbATe was 6.81 1.0%

Keywords: Diabetlc control, medical evaluation of
irerew.

A host of studies have shown that
glycosylated hemoglobin level, HbAw fraction in
particular, reflects the carbohydrate stalus of the
diabstic _Eaﬁents over the preceding weeks to
months'®. Estimation of HbAiz has been
exdensively used for the assessment and
monitoring of the degree of metabolic control in
diabetic patients’®. Bhalla et a® had used a
simple chemical method'® to estimate HbAq¢ and
recommended the use of HbAs: estimation for
assessing diabetic  conlrol  for  medical
categorizalion in defence services.

The present study employed the chemical
method of HbA:c estimation in finding out its
levels in the normal and the diabetics in aircrew
as compared o non-aircrew, It also sludied the
utility of HbAic estimation in the assessment of
cases labelled as Impaired Glucose Tolerance
{IGT).

Material And Meathods

A lotal of 70 male volunteers in the age
group of 20 - 57 years were subjects of this study.
They comprised of service aircrew, civil aircrew
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and service personnel of branches other than
fiying. Clinically they made 3 groups, ie., normal
(aircrew n =15, non aircrew n = 15), diabetic
(aircrew n =9, non - aircrew n = 11) and IGT
(n = 20). The mean age of normal subjects were
355 and 34.2 yrs in the aircrew and non-aircrew
groups respectively. In diabetics, aircrew had a
mean age of 42.0 yrs and non-alrcrew 44.0 yrs.
The mean age in IGT cases was 39.3 yrs,

Twenty five of the patienls were on
medication for 3 principal disabilities viz., diabelic
mellitus, hyperension and IHD. All subjects were
within their normal range of bady weight.

HbAic level was chemically estimated by
the modified Fluckiger — and Winterhalter
method'?. Simultaneous levels of blood sugar,
tasting and post prandial (PP), were estimated by
King Asatoor's method '

HbAi: values in diabelic and IGT was
compared to those in normal subjects using
unpaired T’ tesl. HbA1c values in aircrew and non
ailcrew groups were also similarly compared,
Spearman’s rho lest was employed in finding out
the correlations between HbAi: and blood
glucose levels, fasting and PP, in the normal,
diabstic and IGT groups separately.

Results

The mean values of HbA1. for normal,
diabetic and IGT cases are presented in Table I.
Normmal subjects were found to have a mean value
of 5.1% HbA1e, with no significant differences
seen between the aircrew {5.1%) and non aircrew
group (5.2%). In the diabelic group, aircrew
subjects had a relalively lower value (B.2%) as
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Table | _Blood sugar (mg%) and HbAsc (%) in normals diabetics and IGT cases: mean (+ sd)

Hormal Diabatics T
Acin=15]  NonAcin=15) Acin-0] Mon- Acin=11) (1= 20)
Elood sugar

Fasting 79.7(6.3) 81.1(7.9) 114.6{60.6) 120.7(51.0) 03.2(0.5)

7 84 (7 4) 84 6(12.4) 167.1(110.3} 187.0(65.4) 128.0(26.7)
HbAe 5.1(0.7) 5.2(0.6) ¥ 8.2{ 2.5) g2 68(1.0)
Group mean 5.1(0.8) 88(25) 5.8(1,0)
5= Wo significant ciitmrance bitween Ac and Non-Ac, Ac = Affcraw

a3 p o D001 w8 compared 10 Normal

—

compared to nonaircrew (9.4%), the diflerence nol
being significant though. The group mean value of
HbA1c in the diabelics (8.8%) was found to be
highly significantly raised compared lo normal
subjects ( p < 0.001). The IGT group had a mean
HbA1: value of 68% which was significantly
higher than that in the normal and significantly
lawer than the values for the diabelic group.

On dividing the diabetic group inlo 3 lavels
ol metabolic control matching with the WHO
criteria of blood glucose levels for normal, IGT
and diabetes, the differences in HbAic values
within those 3 levels of controls were compared
by analysis of variance and were found highly
significant (Table II). Also, it was only in the
diabetic group, Spearman’s rho lest indicated
slrong positive comrelations between HbAqc values
with fasting (0.81) and PP (0.78) bleed sugar

Table-N  Blood sugar({mg%)and
HbA;: (%) in 3 levels of Metabofic
Control in Diabetics: mean{+sd)
Level of oot ®
Good Far Fox
[n=8) {n=8) (n=§)
Blood sugar
Fazting TE.3(12.4) B.TEE 1E2.8/515)
PP 98.3(175) 15380208 255 1(85 4)
Hodse BB 1O) BE[05) 1A 10
s g0
® Control Rinod Sugar
Gmd Fastng < 180mg% PP<120mps
Fair Fasting 100-180 mg%., PP 120-180 mg%

Poor Fasting » 120 mg%.  FP> 180 mg%
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levels. In normal subjects and IGT cases, HbA:
had no significant corralations with fasting and PP
blood sugar levels.

Discusslon

Glycosylated hemoglobin is formed slowly
and almosl irmeversibly by the condensation of twa
abundant reaclants wilhin the red blood cell
glucose and hemeglobin.  With  conlinuous
accumulation of HbAqe, it Is evident that the
amount of this companent should be a reflection
of the accumulative mean of plasma glucose 1o
which the red blood cells were exposed during
their life span. Direct ewdence for this relatmnshup
has been eslabhshﬂd

The modified chemical mathod ol
Fluckinger and Winlerhalter employed in this
study is reliable and has several advantages over
the other techniques employed for the estimalion
of HbAy: levels. It is a cheap method, the cost
comparable 1o that of 2 to 3 blood glucose
estimations® . This method estimates the stable
form of HbA: only. which is p«amwlarly suiled lo
assess long term glycemic control'®. It is not
affected by the presence of HbF, labile HbA; and
hemoglobin variants 3

Estimation of HbA1: levels is convenienl
because of its lack of acute dependence of such
variables as palienli's co-cperation, time of day,
siress, exercise, food intake and renal threshold.
Besides, it has the advantage of an one time
measurement and thus is more acceptable to the

patients.
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In the present study, mean HbAic levels
oblained for normal subjects compared well with
the previous estimates of olher workers' . In
diabelics, a wo 10 three fold increase in HbA1- above
the normal has been reported in literature™'*. The
diabelic subjects in the present study showed a maan
HbA1c level of B8 + 245% of the total Hb. No
significant differences were seen in HbAw: levels
between the aircrew and non aircrew groups, both in
the normal as well as diabelic subjects,

On sludying the three levels of metabolic
control, it was seen that & diabetics who had
achieved a good control, with blood sugar values
fasting 78.3 + 12.4 mg% and PP 983 + 175 mg %
had a mean HbAe level of 58 + 1.0%. These
results _are consistent wilh those of olher
workers’ who documented a reduction in HbAje
from 8.8 - 10.1% to 5 — 6 %, as oplimal metabaolic
contral Is achieved in diabelic subjects.in the
poorly controlled group, with the blood sugar
level, fasting 169.6 £ 51.5 mg% and PP 2551 +
85.4 mg%, the HbAc values were 11.53 + 1.0%.

In 6 diabetic subjects who had blood sugar
values falling within the IGT range, mean HbAje
level was found to be 85 + 05%. This was
significantly higher than the good control group and
lower than that for the poorly control individuals. These
values maich up to those of Santensanio et al ® and
Raheja et al ®

in the IGT group the mean HbAic level
obtained was 68 £+ 1.0%. This resull is in close
agreement with that of Bolli et aI* who obtained
HbA1e value of 6.3 — 9.6% in 67 subjects with
IGT. Other workers also have observed such
levels of HbAse in IGT cases”™ However, © out of
20 subjects with I1GT were found to have HbAjc
values within normal limits. These resulls are in
agreemant with earlier studies which showed that
the measurement of HbAi¢ failed to demarcale
those individuals with mild impairment of glucose
lolerance from those with normal glucose values,
and that HbA1c was elevated above the normal in
only half the patients diagnosed as IGT.12.18

Also, while strong positive correlations
wera observed between HbA1c and blood sugar
values in the diabelic group, no significan!
correlalion was found belweaen fasling and PP
blood sugar values with HbAie levels in the 1GT
group. Similar findings have been put forth by
Bolli et al *

To conclude, estimation of HbAic levels
provides a uselul index of cumulative control of
blood glucose and has distinct advantages over
the presently employed laboratory techniques in
the evaluation of Diabetes Mellitus, In medical
categorisation and also as a sgreening test.
Howevar, HbAjc levels fail to demarcate IGT
cases from those with a normal glucose lolerance.
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