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ABSTRACT

Aim: To compare the clinical and glycemic characteristics in newly detected cases with and without family history (FH) of type 2 diabetes mellitus
(T2DM). Methods: This was a cross-sectional, observational study. The study population were the consecutive cases of treatment naive, newly
diagnosed type 2 diabetes mellitus with a baseline HbA1C > 9. Clinical and glycemic parameters were assessed in population with or without FHD.
Results: Ofthe 73 subjects, 45% had FHD at diagnosis. Mean BMI was higher in subjects with FHD. Blood pressure, and creatinine were similar in
both groups. Subjects with FHD showed a higher level of GRBS and PPBG. Conclusion: Mean onset of diabetes was seven years earlier in people
with FHD. Mean BMI and GRBS, PPBS were higher in population with FHD. Subjects with FHD were less likely prone for chronic kidney disease
and diabetic neuropathy but more likely to have higher incidence of hypertension.

KEYWORDS

Type 2 Diabetes Mellitus, family history of diabetes, clinical and glycemic parameters.

Introduction:

Diabetes is an increasing public health concern globally with a major
impact on the lives and well-being of individuals, families, and
societies worldwide.[1] It is estimated that more than 620 million
adults to have diabetes by 2045 and most of the cases (90%) are likely
to be type 2 diabetes mellitus (T2DM).[2] Diabetes is a chronic
condition results from either an absolute lack of insulin or a relative
lack of insulin due to impaired insulin secretion and action.[3] Insulin
resistance and glucose tolerance are associated with altered lipid and
protein metabolism. In the long term, these metabolic abnormalities
contribute to the development of complications such as cardiovascular
disease, retinopathy, nephropathy, and neuropathy.[4] According to
the Centers for Disease Control and Prevention (CDC), approximately
29.1 million individuals are effecting with diabetes every year and is
the leading cause of mortality worldwide.[S] The World Health
Organization estimates that total number of persons with diabetes is
projected to rise from 171 million in 2000 to 366 million in 2030.[6]

There are several risk factors associated with T2DM - obesity, chronic
physical inactivity, race or ethnicity, family history, hypertension, and
heart diseases.[7] A family history of diabetes (FHD) is well-
established risk factor for developing the disease and is strongly
associated with wide range of metabolic abnormalities.[8] Compared
with individuals without a family history of T2DM, persons with a
family history of type 2 diabetes (FH+) with one or more first-degree
relatives (FH1) has a 30-70% increased risk of developing the
disease.[9] The risk of developing T2DM increases approximately two
to four fold when one or both parents are affected.[10] If either father or
mother have diabetes in the family, it increases the risk of diabetes by
15%, if both the parents are affected the risk increases by 75%.[11]

Thus, family history of diabetes may be an effective way to identify the
individuals at increased risk of developing the disease. This study
aimed to compare the clinical and glycemic parameters of diabetes in
population with or without family history of type 2 diabetes mellitus.

METHODOLOGY:

This was a prospective, cross-sectional, single-arm observational
study from Kalaburagi, Kalyana Karnataka. In this study, we
compared the clinical and glycemic parameters in subjects with and
without family history of diabetes among newly diagnosed treayment
naive T2DM patients. Institutional clearance from the ethics board was
obtained as per the standard protocol.

Inclusion Criteria:
The study population were the consecutive outpatients presenting to

Anugraha Diabetes and Endocrinology centre and Basaweshwara
Teaching and general Hospital, attached to M R Medical College,
Kalaburagi over a period of eight months between January 2019 and
August 2019. The study comprised a total of 73 cases of treatment
naive patients with new onset type 2 diabetes between the age group of
20 and 70 years of either gender with HbAlc >9 at the time of
diagnosis.

Exclusion Criteria:

»  Type 1 diabetes/ Pancreatic diabetes/FCPD

» Ageyounger than 20 years or older than 70 years

+ Patients with emergencies- Acute myocardial infarction/unstable
angina/NSTEMU/stroke/pancreatitis/DKA/HONK/surgical
emergencies

« Patients on chronic steroid medications for malignancy/ Asthma/
Rheumatoid arthritis

¢ HbA1C<9atdiagnosis.

Clinical Data:

All the history and basic clinical examination was done by the same
observer. A pre-set, proforma was used to maintain the standardity in
history collection and physical examination. The data for this cross-
sectional study contained patients age, gender, family history of
diabetes, history of co-morbid illness, skin manifestations, and
symptoms at the time of presentation. For each patient, we screened for
the presence or absence of family history of diabetes. Height was
measured from a wall mounted and fixed stadiometer, nearest to 0.1cm
was taken as the height of the subject with the subjects' head in the
Frankfurts plane. Weight was measured with an electronic weighing
scale by Omron. Reading to the nearest of 0.1kg was recorded as the
weight of the subject. Body Mass Index (BMI) was calculated as
weight in kg divided by height in meters squared.

Blood pressure was recorded to the nearest 2 mmHg in the sitting
position in the right arm with a mercury sphygmomanometer. Two
readings were taken 5 min apart, and the mean of the two was
calculated. Fundoscopy was performed by an ophthalmologist after
dilatation of pupils with tropicamide, the ophthalmologist was blinded
to the study.

All patients were examined, with special attention for the presence or
absence of markers of insulin resistance — skin tags and acanthosis
nigricans, goitre — graded according to WHO criteria along with
examination of peripheral pulses

Biochemical — Glucometer RBS (GRBS) was measured irrespective
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of the meal status using the commercially available Alere Glucometer.
Fasting blood glucose (FBG) and Post prandial blood glucose (PPBG)
(glucose oxidase-peroxidase method) were measured on a
Autoanalyzer (Turbo-Chem 100 by CPC diagnostics). HbA,C was
estimated by high-pressure liquid chromatography (HPLC) using the
Variant machine (Bio Rad D - 10). Creatinine was measured in the
commercially available auto- analyser Turbo-Chem 100.

Statistical analysis:

Statistical analysis was done by estimating the clinical and glycemic
parameters in treatment naive newly diagnosed type 2 diabetes and
comparing these parameters in population with or without family
history of diabetes. All the statistical analysis was done using the
software STATA. All characteristics were summarized descriptively.
For continuous variables, data were represented using means + SD. For
categorical data, descriptive statistics like percentages and frequencies
were used in the data summaries and the data represented was in the
form of tables.

Results:

This study was performed among newly diagnosed treatment naive
type 2 diabetes. Consecutive 73 T2DM subjects during the study
period were enrolled for the study. Of the 73 subjects, 33 (45%) had a

Standard deviation 14.95 17.51
Diastolic Blood Pressure

(mm of Hg)

N 33 40
Mean 82.73 82.65
Standard deviation 6.74 9.44
Creatinine (mg/dL)

N 33 40
Mean 1.06 1.18
Standard deviation 0.59 0.71
eGFR

N 33 40
Mean 90.32 81.60
Standard deviation 30.65 35.54

Glycemic parameters were assessed in subjects with family history of
diabetes group against subjects without family history. Compared with
subjects without FHD, subjects with FHD showed a higher level of
GRBS (310.21 vs 308.79 mmol/l) and PPBG (394.21 vs 364.56). The
mean of HbA1C was same in both groups. Table 3 presents the diabetic
related parameters according to family history.

Table 3: Summary statistics of Diabetes Related Parameters

family history of diabetes mellitus. The clinical and glycemic Parameter Subjects with  |Subjects without
parameters of _the §ubjects were grouped l?ased on presence and Family History |Family History of
absence of family history of diabetes at the time of presentation. All of Diabetes Diabetes
studied participants were of age between 22-65 years. Mean age of the (N=33) (N=40)
pgpulatlon at diagnosis was 39.3+8.8 years in §ub]ect§ with famﬂy Random Blood Sugar Level
history of diabetes and 48.35+9.1 years in subjects without family by Glucometer (GRBS)
history of diabetes. The participants' baseline characteristics according (mg/dI)
to family history of diabetes are shown in Table 1. Male predominance
was reported in both the subjects with and without family history. N 33 39
Mean BMI was higher in (25.6+5.3 vs 25+4.4) in subjects with family Mean __ 310.21 308.79
history of diabetes than without FHD. Standard deviation 86.69 90.79
Fasting Blood Sugar Level

Table 1: Summary of patients Demographics (FBS) (mg/dl)
Parameter Subjects with Family |Subjects without N 33 39

History of Diabetes |Family History of] Mean 243.73 251.05

(N=33) Diabetes Standard deviation 63.76 76.71

(N=40) Post Prandial Blood Sugar
Age (Years) Level (PPBS) (mg/dl)
N 33 40 N 33 39
Mean 39.36 48.35 Mean 394.21 364.56
Standard deviation 8.88 9.19 Standard deviation 99.41 95.87
Gender N (%) HbA1C (%)
Male 22 (66.67 %) 25 (62.50 %) N 33 40
Female 11 (33.33 %) 15 (37.50 %) Mean 11.95 11.91
Height (Cm) Parameter
N 33 38 Standard deviation 1.86 2.05
Mean _— 161.92 162.43 As shown in Table 4, subjects with FHD were more likely to have
Standard deviation 9.82 10.42 weight loss (84.8% vs 72.5%), giddiness (33.4% vs 15%) and febrile
Weight (Kg) illness (9.09% vs 2.5%) but less likely to have polyuria (63.6% vs
N 33 40 77.5%), nocturia (69.7% vs 77.5%), balanitis (39.39% vs 42.5%),
Mean 70.35 67.62 decreased vision (6.06% vs 15%), paraesthesia (39.39% vs 47.5%)
Standard deviation 22.32 16.54 respectively.
BMI (kg/m2) o
N 33 38 Table 4: Statistics of Symptoms Observed
Mean 25.65 25.04 Parameter Subjects with Subjects without
Standard deviation 538 4.42 n (%) Family History of |Family History of
- - - Diabetes Diabetes
In present study, the average of systolic and diastolic blood pressure, (N=33) (N=40)
were almost equal in subjects with or without family history of " o "
diabetes. As shown in Table 2, the average of <GFR (90.32 vs 81.60)  [Loiyuria 21 (63.64 %) 31(77.50 %)
was higher in subjects with family history of diabetes. Nocturia 23 (69.70 %) 31(77.50 %)
Weight Loss 28 (84.85 %) 29 (72.50 %)

Table 2: Summary statistics of blood pressure and renal function Balanitis/ 17 (42.50 %)

at presentation.

Parameter Subjects with Subjects without
Family History of |Family History of
Diabetes Diabetes
(N=33) (N=40)

Systolic Blood Pressure

(mm of Hg)

N 33 40

Mean 131.21 130.15

Vulvovaginitis n (%) 13 (3939 %)
Decreased Vision n (%) |2 (6.06 %)
Giddiness n (%) 11 (33.33 %)

6 (15.00 %)
6 (15.00 %)

Paresthesia/ Tingling/ |13 (39.39 %) 19 (47.50 %)
Numbness n (%)
Febrile Illness n (%) |3 (9.09 %) 1 (2.50 %)

Routine workup n (%) |4 (12.12%) 5(12.50 %)

As compared with subjects with no family history, subjects with FHD
group showed a less proportion of patients with acanthosis nigricans
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(42.4% vs 45%), skin tags (12.1% vs 37.5%) and goitre (3.03% vs
7.5%) respectively. Table 5 represents the summary characteristics of
the skin manifestations observed during study period.

Table 5: Summary statistics of Conditions Observed

Parameter Subjects with Family|Subjects without
History of Diabetes |Family History of
(N=33) Diabetes
(N=40)
Acanthosis Nigricans n
(%)
Present 14 (42.42 %) 18 (45.00 %)
Grade 1 1 (3.03 %) 2 (5.00 %)
Grade 2 11 (33.33 %) 14 (35.00 %)
Grade 3 1.(3.03 %) 2 (5.00 %)
Skin Tags n (%)
Present 4 (12.12 %) 15 (37.50 %)

We evaluated the presence of complications among subjects with or
without family history of diabetes at diagnosis. (Table 6) Subjects with
family history of diabetes were less likely to have a lower incidence of
chronic kidney disease (9% vs 10%) and diabetic neuropathy (3.03%
vs 10%) but more likely to have higher incidence of hypertension
(12.12%vs 2.5%).

Table 6: Summary statistics of Complications Observed

Parameter Subjects with Subjects without
Family History |Family History of
of Diabetes Diabetes
(N=33) (N=40)

Comorbidities n (%)

New Diagnosis 4 (12.12 %) 1(2.50 %)

Hypertension

New Diagnosis 0 (0.00 %) 1(2.50 %)

Hypertension, Hypothyroid

CAD with Hypertension 0 (0.00 %) 1(2.50 %)

CAD/AKI with 1 (3.03 %)

Hypertension 0(0.00 %)

Hypertension with 1(3.03 %) 2 (5.00 %)

Hypothyroid

Hypothyroid with PCOD 1 (3.03 %) 0 (0.00 %)

Pulmonary Koch 1(3.03 %) 0 (0.00 %)

Hypertension 5(15.15 %) 7 (17.50 %)

Kidney Disease n (%)

Chronic Kidney Disease 3 (9.09 %) 4 (10.00 %)

Diabetic Retinopathy n (%)

Non-Proliferative Diabetic |1 (3.03 %) 4 (10.00 %)

Retinopathy

Table 7: Summary of Comparison of key Clinical and Glycemic
variables in the people with family h/o diabetes Vs without family
h/o diabetes.

Parameter Subjects with  [Subjects without |P Value

Family History |Family History of

of Diabetes Diabetes

(N=33) (N=40)

Mean + SD Mean + SD
Age 39.36 + 8.88 48.35+9.19 <0.0001
Gender - Male 22 25 0.8634
Gender - Female |11 15 0.7984
Height (cm) 161.92+9.82 |162.43+10.42 0.8315
Weight (kg) 70.35+£22.32  |67.62+16.54 0.5507
BMI (kg/m2) 25.65+5.38 25.04+4.42 0.5964
Systolic Blood 131.21 £ 1495 [130.15+17.51 0.7843
Pressure (mmHg)
Diastolic Blood 82.73+6.74 82.65+9.44 0.9675
pressure (mmHg)
GRBS (mg/dl) 310.21 + 86.69 [308.79 +90.79 0.9461
FBS (mg/dl) 243.73 £ 63.76 |251.05+76.71 0.6632
PPBS (mg/dl) 39421 £99.41 [364.56 +95.87 0.2001
HbA1C 11.95+1.86 11.91 +£2.05 0.9313
Creatinine 1.06 + 0.59 1.18£0.71 0.4411

As shown in Table 7, although most of the clinical and glycemic
parameters showed no significant association between with family
history and without family history of diabetes. Age was only
parameter showing statistical significance with family history of
diabetes.

Discussion:

Diabetes increases the risk of developing a number of major health
problems and greater impact on health care system worldwide. Many
factors can influence the progression of T2DM and its complication
which include obesity, chronic physical inactivity, race or ethnicity,
family history, hypertension, and heart diseases. The extent of
morbidity and mortality due to diabetes and its possible long-term
complications can have a significant impact on the health of the
affected persons family in particular and the society at large[12]
Family history is one of the most significant non-modifiable risk factor
for developing the disease and can be useful in helping to determine
who to screen for a disease. The use of family history can be a helpful
base on an indication of at least 50% of the probability of developing
T2DM in individuals at risk.[13] To compare clinical and glycemic
characteristics in subjects with or without family history of diabetes,
this study was carried out among 73 type 2 diabetes mellitus patients,
which showed varied and interesting findings.

This study showed that 45% of the study participants had family
history of diabetes. Similar findings were observed in studies done by
Evuru et al.,[14] and Patel et al.,[15] which showed positive family
history of 66.2% and 67% respectively. In our study, subjects with
family history of diabetes,males (66.6 % vs 62.5%) were more likely to
beaffected.The mean BMI 0f25.645.3 vs 254+4.4 in with and withput
family history of diabetes respectively, which is in concordance to the
study conducted by J.Q. Purnell.,[16], he reported that subjects with
family history of diabetes had shown higher portion of males (56% vs
54%), and mean BMI (24.1+2.8 vs 23.742.7) respectively. The EPIC-
InterAct study on the link between family history and risk of T2DM is
not explained by anthropometric, lifestyle or genetic risk factors
showed that individuals with a positive family history had a mean BMI
ofalmost 1kg/m2 higher than those without family history.[8]

The systolic, diastolic blood pressure and creatinine were nearly the
same in subjects with and without family history of diabetes. But the
eGFR (90.32 vs 81.60) was higher in subjects with family history of
diabetes. A study by Sakurai et al.,[17] observed that systolic and
diastolic blood pressure were almost equal in both subjects with and
without family history of diabetes. Similar to our study, Purnell et
al.,[16] noticed that systolic and diastolic blood pressure were the same
for subjects with and without history of diabetes.

Glycemic parameters were assessed in subjects with family history of
diabetes group against subjects without family history group.
Compared with subjects without FHD, subjects with FHD showed a
higher level of GRBS (310.21 vs 308.79 mmol/l) and PPBG (394.21 vs
364.56mmol/l). The mean of HbA1C was roughly the same in both
groups. A cohort study from middle-aged Japanese participants
observed slightly elevated levels of glycemic parameters such as FBG
(91.7 vs 91.1mmol/l) and HbAlc (5.4% vs 5.3%) in subjects with
family history than subjects without.[17] Another study noticed that
individuals with family history of diabetes were more likely have poor
glycemic control than individuals without family history. A study by
Cederberg et al.,[9] suggested that first degree FHD, and to a lesser
extent second degree FHD, were more likely to have elevated levels of
glucose and insulin compared to subjects without FHD. As compared
with subjects without FHD, Insulin sensitivity and insulin secretion
was significantly reduced in subject with FHD. Furthermore, reduced
HDL cholesterol and elevated levels of inflammation markers was
identified in subjects with FHD than without. Taken together, these
results show that, a family history of type 2 diabetes was associated
with reduced insulin sensitivity and insulin secretion, lower glucose
tolerance and adiponectin levels, and increased levels of inflammation
markers.[9]

In the present study cohort, subjects with FHD were more likely to
have weight loss (84.8% vs 72.5%), giddiness (33.4% vs 15%) and
febrile illness (9.09% vs 2.5%) but less likely to have polyuria (63.6%
vs 77.5%), nocturia (69.7% vs 77.5%), balanitis (39.39% vs 42.5%),
decreased vision (6.06% vs 15%), paraesthesias(39.39% vs 47.5%) . In
contrast to our study findings, a cross-sectional study by Marlina et
al.,[ 18] reported higher incidence of symptoms in subjects with FHD
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such as polyuria, polydipsia, polyphagia, and weight loss which were
43.18%;42.62%;21.13%; and 18.03% respectively.

As compared with no family history of diabetes, subjects with FHD
group showed a less proportion of patients with acanthosis nigricans
(42.4% vs 45%), skin tags (12.1% vs 37.5%) and goitre (3.03% vs
7.5%) respectively. In our study, we evaluated the presence of
complications among subjects with or without family history of
diabetes. Subjects with family history of diabetes were less likely to
have a lower incidence of chronic kidney disease (9% vs 10%) and
diabetic neuropathy (3.03% vs 10%) but more likely to have higher
incidence of hypertension (12.12% vs 2.5%). In comparison to our
study findings a study by Geetha et al.,[19] observed that participants
with positive family history were found to be more prone to develop
diabetic complications when compared to participants with negative
family history of diabetes. A recent study suggests that a family history
of diabetes enhances the negative consequences of increased body fat
and fat distribution on glucose tolerance, insulin sensitivity and
compensatory hyperinsulinemia. In the long term, these metabolic
abnormalities contribute to the development of micro or macro-
vascular complications.[9]

Conclusion:

This study showed the incidence of family history of diabetes was
about 45% in our selected cohort. The mean BMI and glycemic
parameters were higher in population with family history of diabetes
than in population without family history. A surprising finding was
subjects with family history of diabetes were less likely to have a lower
incidence of chronic kidney disease and diabetic neuropathy but more
likely to have higher incidence of hypertension. People with family
history of diabetes are affected seven years earleir with diabetes than in
those without a family history.
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