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L ow Glycosylated Hemoglobin Despite Poor Control of Diabetes

S SPendsey’, S P Pendsey”

ABSTRACT

Glycosylated hemoglobin (HbA 1c)isacommonly used test in day to day practiceto evaluatefor long term control of
type 1 and type 2 diabetes mellitus. M ost of the therapeutic decisionsare guided by patientsHbA 1clevels. HbAlcis
also arecommended tool for the diagnosis of diabetes mellitusl. The treating physician should be aware about any
caveatsassociated with theinterpretation of thetest leadingtofalsely low or falsely high values.

Wereport acase of a33year old gentlemanwithtype 1 diabetesfor past 27 yearsand with persistently low HbA 1c.

Introduction :

Hemoglobin A (HbA) is the major component of
total hemoglobin in healthy adults. HbA in turn
comprises of HbAO, HbAlaHbA1b,and HbAlc. In
presence of hyperglycemia glyco-hemoglobin or
HbA1cisformed due to non-enzymatic glycation of
N-terminal valine on the b chain of hemoglobin.
Thisprocessof glycation occursover thelifespan of
erythrocytes. The lifespan of erythrocytes is
approximately 120 days. Hence, laboratory
assessment of HbAlc is an invauable tool to
determine long term glycemic control. However,
several factors such as genetic, hematological,
comorbid conditions can falsely elevate or lower
HbAlclevels’. In general, any factor that reduces
erythropoeisis will falsely elevate HbA1c.On the
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contrary, factorsleading to increased reticulocytosis
will falsely lower HbA 1¢*. According to most of the
standard guidelines HbA 1c of less than or equal to
7% is desirable for majority of patients’. However,
HbA1lc below 7% does not necessarily mean that
patient’s glycemic control is good. One needs to be
aware about the fallaciesin HbA 1c assessment. We
present acase of apatient with Type 1 Diabeteswith
unusualy low HbAlc secondary to underlying
hemoglobinopathy HbQ India.

Case:

33 year old gentleman hailing from Sindhi
community, resident of Nagpur came to our Clinic
for hisregular follow up visit in June 2015. He was
asymptomatic on the day of his clinic visit. Apart
from Type 1 Diabetes he had no other comorbid
conditions.

Hewas detected with type 1 Diabetes at the age of 5
yearsin 1987 with aclassical presentation of weight
loss, hyperosmolar symptoms, high blood glucose
levels and ketoacidosis. Following his initial
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diagnosis, he was started on three injections of
insulin per day including regular and long acting
insulin. At the age of 9 years in 1991, patient
developed an acute febrile illness associated with
severe Anemia (hemoglobin : 6.9 gm/dl). Further
work-up for anemiarevealed G6PD deficiency and
an abnormal band on hemoglobin electrophoresis
(Figure 1). The febrile illness was treated with
antibiotics, antipyretics and supportive care. His
hemoglobin levels improved with ora iron
supplementation. During follow up over past 20
years patient had persistently normal HbA1c levels
(Table 1). On the contrary, his corresponding blood
glucoselevelswereraisedi.e. theremwasadisparity
between HbA 1clevelsand blood glucoselevels.

In March 2014 his hemoglobin electrophoresis was
repeated to reeval uate and identify abnormal band of
hemoglobin. The characteristic pattern on
hemoglobin electrophoresis was suggestive of
Hemoglobin Q-India (Figure 2). During this visit
his HbA 1c was 5.5% estimated with ion exchange
high pressure liquid chromatography (HPLC)
(Figure 3). His hemogram was normal with
hemoglobin level of 13.6 gm/dl, MCV value 91.5,
normal platelet and wholeblood cell count.

In view of hemoglobinopathy, this patient was
advised to frequently monitor his blood glucose
levels rather than rely only on glycosylated
hemoglobin.

Discussion:

HbQ India is a rare variant involving chain of
hemoglobin molecule. It is characterized by
replacement of aspartic acid by histidine at codon
64. It was first described by Sukumaran in 1972 in
association with thalassemia. In most patients it
remains asymptomatic and sometimes may giverise
to low mean corpuscular volume (MCV), mild
anemia but clinically significant disease is rare™.
However, presence of HbQ Indiamay interferewith
estimation of HbA1c and give rise to falsely low
values.

Similarly, various other hemoglobin variants such
HbS, HbC, HbD Punjab, HbE, HbF, thalassemia
may also interfere with HbA 1c estimation. Some of

these variants may be asymptomatic in
heterozygous carriers or manifest clinically with
severe anemia and multisystemic involvement’.
Apart from hemoglobin variants other factors may
giverisetofalseHbA 1creports.

Genetic factors include increased permeability of
erythrocyte membrane to glucose in predisposed
individuals, lifespan of erythrocytes can differ
amongst individuals in absence of any
hematol ogical abnormalities’.

Hematological abnormalities include common
conditions such as iron deficiency, vitamin B12
deficiency, etc. These are associated with reduced
erythropoeisis and hence a falsely high HbAlc
value. On the other hand, hemolytic anemia is
associated with increased reticulocytosis. Presence
of young circulating red blood cells (RBC's) will
reduce the mean lifespan of RBC'sthusresulting in
falsely low HbA1cvalues'.

Comorbid conditions such as chronic kidney
disease has complex interactions with HbAlc
levels. Patients with CKD have increased
carbamylated hemoglobin which can interfere with
various assays. Reduced erythropoeisis is a major
underlying etiology for anemia in CKD patients,
which can result in falsely high HbAlc values
whereasuse of recombinant erythropoietin to treat
anemia results in increased reticulocytosis with
resultant reductionin erythrocytelifespan andthusa
falsely low HbA1c value. Patients hospitalized with
critical illness may have amyriad problems such as
hemolysis, bone marrow suppression, bleeding
diathesis, etc which makes interpretation of HbAlc
difficult’.

Fasely elevated HbAlc can aso be seen with
alcohoal intake, pregnancy, post-splenectomy status.
Wheress, liver cirrhosis, hypersplenism, drugs like
dapsone, antiretroviral agents, ribavirin may lead to
falsely low values™®. Very high triglycerides may
cause falsely low values and el evated bilirubin may
falsely elevateHbA 1c2.

Different assays using various methods are
available to measure HbA 1c such as immunoassay,
ion exchange high performance liquid
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chromatography (HPLC), boronate affinity and
direct enzymatic. Various hemoglobin variants,
carbamylated hemoglobin may interfere with these
assaysandgiverisetofalseHbA1creports’.

False positive and false negative HbAlc is a
clinicaly significant problem. Suspicion should
arise in patients with very low or very high values,
when blood glucose values and HbAlc are
contrasting. In type 1 diabetes persistent good
control of diabetes over several yearsis uncommon
and afalse HbA 1c should be suspected. In addition,
an abnormal HbA 1cvaluecan also giveacluefor an
underlying undiagnosed hemoglobin variant. In
such situations, glucometer based glucose
monitoring and continuous blood glucose
monitoring should be morefrequently used.
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Table 1 : showing contrasting blood glucose
and HbA1c values

YEAR FBS PPBS HbAlc
November 1999 226 249 9.9%
January 2001 230 275 7.5%
May 2003 131 217 4.7%
January 2005 162 284 5.3%
April 2006 67 216 6.3%
Feb 2008 245 290 5.5%
April 2008 400 431 5.8%
June2011 235 309 5.6%
August 2012 264 300 5.4%
March2014 171 320 5.5%

INVESTIGATIONS FOR HAEMOGLOBINOPATHIES, HAEMOLYTIC ANAEMIAS AND P.N.H.

A) Electrophoresis :
a) Celulose Acetale
b) CiwateAgar ' i
¢) Akaline Globin with Urea + Mercaptoethanol
d) Acid Globin with Urea + Mercaplosthanol
e) Neoutral pH

B) Haemoglobin Quantitation :

a) HbF%
b) HbA%

C) Sickliing and Solubility : r

D)  Antiglobulin Test : ﬂ

a) Direct

Pattem

FAT LEWT

Cf- NT'I‘.’_'I;L [i?\' < \}

VJIM = Volume 24 wm January 2018 m 75



Vidarbha Journal of Internal Medicine m Volume 24 = January 2018

Figure 2 : Hemoglobin electrophoresis showing unidentified peak with
retention time of 4.75 minutes, consistent Hemoglobin Q-India

HAEMATOLOGY

HEMOGLOBIN WARLANT ANALYSIS, BLOOD
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Commmants

mw" Variant Arslysis: An abnormal hemoglobin pesk of 17.7% is seen with retention time of 4,75 minutes., This is suggestive of Hemogiobir

Figure 3: Showing patients HbA1c value of 5.5%
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