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Editorial
It has now been noted that the incidence of Covid
infection is going down. During the earlier days
of Covid pandemic the disease was recognized
as predominantly a case of viral pneumonia
with complications. However later on it was
realized that the Covid infection is nothing but a
combination of inflammation and coagulation.
The microorganism induces expression of various
tissue factors on macrophages and monocytes
leading to production of pro-inflammatory
cytokine and a cascade of coagulation similar to
consumptive coagulopathy as seen in any critically
ill patient with sepsis and multiorgan involvement.
If the underlying sepsis induced coagulopathy is
not managed timely it may lead to DIC. Several
factors including the treatment are responsible for
development of sepsis induced coagulopathy or its
progression to DIC4. The development of coagulation
abnormalities in SARS-CoV2 patient are the result
of profound inflammatory response. However during
this stage the patient usually does not bleed. The
evidence of coagulation defects were reported first
of all from Wuhan Hospital in China. Observation
of coagulation factor in first 99 patient hospitalized
in Wuhan Hospital noted 6 % had an elevated
activated partial thromboplastin time (aPTT), 5%
elevated prothrombin (PT), 36 % elevated D-dimer,
and increased biomarkers of inflammation including
interleukin-6 (IL-6), erythrocytes sedimentation
rate, and C-reactive protein. Thrombocytopenia
occurred in only 12% however, 5 patients had other
co infections (1 bacterial, 4 fungal), and 4 had septic
shock.2
Of the patient admitted in ICU 26% had
higher D-dimer level & 9 % had shock. Many of
the patients also have progressive lymphopenia
and renal dysfunction. A D-dimer of more than 1
micu meter/ml increase PT,elevated IL6 & other
biomarker of inflammation were all noted.
Following infection due to any bacterial,
viral, fungal organism a systemic inflammatory
response is initiated. Subsequently activation of
coagulation cascade and thrombin generation
occurs. Activation of platelet mast cells, factor XII,
4

compliment and all other procoagulant induces DIC
with consequent multi organ failure. These cytokines
also causes activation of vascular endothelial injury
with resultant prothrombotic outcomes. Over the
years several studies and clinical experience
have shown inflammation and coagulation as
way of presentation in SARS Covid infection.12
The assumptions are based on elevated levels of
erythrocytes sedimentation rate and fibrinogen at
presentation. Virus affinity towards ACE2 receptor
endothelial cell activation and resultant damage of
natural antithrombotic state has been noted. Such
endotheliopathy explains micro circulatory clot
formation with resultant complication such as
myocardial ischemia and other cerebrovascular
complications. Microvascular thrombosis may also
be responsible for multiorgan failure in patients
with prolonged infection. But the early lung
impairment appears to be due to the inflammatory
reaction and viral effects on pulmonary tissue
The wide spread perception of using full
dose anticoagulation in covid-19 patients for
preventing microvascular thrombosis in severe
infection does not offer any mortality benefit as
evident from various studies. Indication for
anticoagulation in covid-19 patient other than
severity of the disease includes recent diagnosis of
VTE, arterial fibrillation mechanical cardiac valves
or long-term secondary VTE Prevention.
With the onset of Covid Pandemic, clinicians
are faced with a micro-organism, a mutant virus whose
pathophysiological effects on human body remains
unknown and uncertain. Unlike the presentation of
other type of RNA viruses such as Ebola and other
viral hemorrhagic fevers, hemorrhagic manifestation
do not predominate and significant bleeding has not
been reported .Inflammation and coagulation along
with sepsis, septic shock and DIC are the Hallmark
features of Covis-19 infection. The data from various
countries have shown SARS-CoC2 Virus infection
as a inflammatory response leading to thromboembolic phenomenon. Lack of immunity against
the virus resulted in large number of infected
patients and associated mortality.
© JIMI • JAN - MAR 2020 • VOL. 14
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Table 1.
COVID-19 – Associated Coagulopathy

Summary of findings
1
2
3
4
5

6

Coagulopathy is manifest as elevated fibrinogen, elevated D-dimers, and minimal
change in PT, aPTT, and platelet count in early stages of infection.
Increasing IL-6 levels are correlated with increasing fibrinogen levels.
Coagulopathy appears to be related to severity of illness and resultant thromboinflammation and not
intrinsic viral activity.
Elevated D-dimer at admission is associated with increased mortality.
Rising D-dimer after admission precedes multiorgan failure and overt DIC.
a) Noted to start at 4 d after admission in nonsurvivors.
b) Longer duration of hospital stay associated with increasing D-dimer and development of sepsis
physiology.
Bleeding manifestations are not common despite coagulopathy.
Table 2. Management Strategy

COVID-19

Coagulation
Tests

Outpatient
Inpatient
Ward
ICU
Confirmed VTE
Presumed PE ‡
ARDS

X
X
X
X
X
X

Standard-dose
VTE PPX
Consider†

Escalateddose*
VTE PPX

Therap dose
anti-coagulation

X
X
X
X
X

REFERENCES : Table 1 & Table 2
1. Jean M. Connors, Jerrold H. Levy COVID-19 and its implications for thrombosis and anticoagulation;
Blood (2020) 135 (23): 2033-2040. https://doi.org/10.1182/blood.2020006000.

Post-mortem of infected lung with Covid-19 has
shown development of ARDS in which fibrinplatelet micro-thrombi form in the pulmonary
microcirculation and parenchyma. Such micro
thrombosis in lung and other organs in the body
results in end-organ dysfunction and damage. Early

VTE prophylaxis for critically ill patients and other
standard supportive care measures are essential to
reduce mortality3. Global community should now
put all the efforts to form specific and feasible
guidelines to manage Covid-19 infected patients at
grass root level.

REFERENCES :
1. Jean M. Connors, Jerrold H. Levy COVID-19 and its implications for thrombosis and anticoagulation;
Blood (2020) 135 (23): 2033-2040. https://doi.org/10.1182/blood.2020006000
2. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet. 2020;395(10223):507-513.
3. Stein PD, Kayali F, Olson RE, Milford CE. Pulmonary thromboembolism in Asians/Pacific Islanders in the United
States: analysis of data from the National Hospital Discharge Survey and the United States Bureau of the
Census. Am J Med. 2004; 116(7):435-442.
4. Iba T, Levy JH, Thachil J, Wada H, Levi M; Scientific and Standardization Committee on DIC of the International
Society on Thrombosis and Haemostasis. The progression from coagulopathy to disseminated intravascular
coagulation in representative underlying diseases. Thromb Res. 2019;179:ll-14.
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Original Article

Differential Lipid Profile in newly Diagnosed Patients of
Essential Hypertension: A Cross-Sectional Study
Nikhil Chaudhary1, Abha Gupta2, KK Gupta3, Sneh Lata Verma4,
Ganesh Singh5, Sachin Garg6
ABSTRACT:
Aims and Objectives : To study the differential Lipid Profile in newly diagnosed patients of essential
hypertension and also the trend of lipid profile with different stages of hypertension.
Methods: The study comprised a total of 150 newly diagnosed hypertensive and prehypertensive patients
were enrolled and divided into three groups as per stages of JNC 8 guidelines i.e. Group A (Pre hypertension
stage), Group B (stage 1 hypertension) and Group C (stage 2 hypertension).Detailed history taking & clinical
examination including BMI calculation & fundus examination was done. All Patients were also subjected to
fasting lipid profile, kidney function tests, liver function tests, thyroid profile, blood sugar profile including
HBA1C and hemogram. Other investigations were done as per the requirement. Data was analysed using
appropriate statistical tests.
Results: Serum triglyceride levels, LDL and total cholesterol levels were found to be increasing with the
increasing stages of hypertension with significant difference among the three groups while the HDL levels
among Group A, B and C had insignificant difference.
Conclusion: Dyslipidemia is an important risk factor for the development of atherosclerosis and it’s
complications. Therefore, serum lipid profile should be done at regular intervals, in all the hypertensive patients
to detect the associated dyslipidemia at an earlier stage.
Key words: Hypertension; lipid profile

INTRODUCTION:

MATERIAL AND METHODS:

Hypertension is one of the leading causes of the
global burden of diseases and dyslipidemia is an
important independent modifiable risk factor for
cardiovascular disease. Dyslipidemia does not
cause symptoms by itself, the symptoms exhibited
are the symptoms of the organ or system affected
by atherosclerosis. Hence our aim is to study the
differential Lipid Profile in newly diagnosed patients
of essential hypertension and also the trend of lipid
profile with different stages of hypertension.

Study population
The study was conducted in LLRM medical college,
Meerut (U.P.) in the depapartments of Medicine
and Endocrinology. Newly diagnosed hypertensive
and prehypertensive patients (as per JNC 8
guidelines)1 were selected from Outdoor patient
department(OPD)/Indoor patient department(IPD).
A total number of 150 patients were enrolled in the
study. Written informed consent was taken from all
the participants. The ethical clearance was taken

1. Resident Department of Medicine, LLRM Medical College Meerut
2. Professor Department of Medicine, LLRM Medical College Meerut
(Corresponding Author) Email: abha.gupta11@yahoo.com
3. Professor and Head Department of Endocrinology and Metabolism, LLRM Medical College Meerut
4. Associate Professor Department of Medicine, LLRM Medical College Meerut
5. Associate Professor Department of SPM, LLRM Medical College Meerut
6. Resident Department of Medicine, LLRM Medical College Meerut
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from the institutional ethical committee.
Inclusion criteria
Patient, newly diagnosed of having systolic blood
pressure (SBP) >120mmhg or diastolic blood
pressure (DBP) >80mmhg (as per JNC 8 guidelines)
with age more than 18 years were included in the
study. The participants were not on antihypertensive
drugs previously.
Exclusion criteria
Patients with diabetes mellitus/kidney diseases/
thyroid disorders/acute infection were excluded
from the study. Patients with increased BMI (WHO
criteria)2 and metabolic syndrome (NCEP-ATPIII
criteria)3 were also excluded from the study.
Study design
It was a cross-sectional observational study. Study
population was divided into three groups as per stages
of JNC 8 guidelines i.e. Group A (Pre hypertension
stage), Group B (stage 1 hypertension) and Group C
(stage 2 hypertension).
Study procedure
Detailed history taking & clinical examination
including BMI calculation & fundus examination
was done in all patients included in the study.
BP (blood pressure) was measured according to JNC
8 guidelines and LDL cholesterol was assessed by
using Friedewald equation .
It was measured by using formulaLDL cholesterol (mg/dl) = total cholesterol – HDL
cholesterol – (triglycerides/5)
Where “triglycerides/5” is used to represent very low
density lipoprotein-C (VLDL-C).

All Patients were also subjected to kidney function
tests, liver function tests, thyroid profile, fasting lipid
profile, blood sugar profile including HBA1C and
hemogram. Other investigations were done as per the
requirement.
Statistics
The data was tabulated in Microsoft excel and was
analysed by IBM-SPSS version 21. For parametric
quantitative analysis, data was depicted as mean and
standard deviation and comparison between more
than two groups was made by ANOVA. p value
was considered significant at p<0.05.To establish
correlation between two quantitative variables
Pearson’s correlation coefficient was used and
significance was considered significant at p value <
0.01.
OBSERVATIONS:
Out of 150 patints enrolled, 50 subjects were
prehypertensive (SBP: 120-139 mmHg or DBP:
80-89 mmHg), 48 were in stage 1 hypertension
(SBP:140-159 mmHg or DBP: 90-99 mmHg) and 52
in stage 2 hypertension(SBP: ≥ 160mmHg or DBP ≥
100 mmHg) as per JNC 8 guidelines.
Baseline characteristics
The sex distribution in our study was as 31 males
and 19 females in prehypertensive group (Group
A), 30 males and 18 females in stage 1 hypertension
(Group B) and 34 males and 18 females in stage 2
hypertension group (Group C).
Other baseline characteristics i.e age, BMI,
FBS(Fasting blood sugar) and HBA1C were also
comparable in all the three groups .The patients
included in all the three groups were non obese, non
diabetic and there was no overt metabolic syndrome
(Table 1).

Table 1: Baseline characteristics
S. No. Parameter

1.
2.
3.
4.
5.
6.

Mean Age(in years)
Mean BMI
Mean FBS(mg/dl)
Mean HBA1C
Mean SBP (mmHg)
Mean DBP (mmHg)

© JIMI • JAN - MAR 2020 • VOL. 14

Pre-hypertensive

Stage-1
Hypertension

Stage -2 hypertension

p-value

52.12±6.01
22.23±1.40
89.50±8.56
5.38±0.80
134
70

52.60±13.68
22.08±1.28
89.72±8.35
5.53±0.37
151
91

54.40±13.54
21.96±1.4
88.29±8.01
5.48±0.36
173
108

0.58
0.622
0.630
0.079
7
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Table 2: Comparison of Fasting lipid profile among the 3 Groups
S.
No
1

Group Mean S.
triglyceride
(mg/dl)
A
136.85±49.30

2

B

3

C

147.68±67.09
170.62±13.46

pMean HDL
value (mg/dl)

0.02

45.66±5.40

pMean LDL
value (mg/dl)
0.140 73.38±12.02

pMean Total
value cholesterol
(mg/dl)
0.000 153.51±12.17

48.20±10.84

119.75±40.61

197.59±50.87

49.20±10.35

127.30±45.46

201.95±52.78

Table 2 shows the fasting serum lipid profile of the
three groups.
Mean triglyceride levels were lowest in Group A i.e.
136.85±49.30 mg/dl with increasing trend towards
Group B and Group C i.e. 147.68±67.09 mg/dl and
170.62±13.46 mg/dl, respectively. p-value 0.02 was
statistically significant (Table 2 and Scatter Plot
1&2).
Mean HDL among Group A, B and C (45.66±5.40
mg/dl, 48.20±10.84 mg/dl and 49.20±10.35 mg/
dl, respectively) had insignificant difference with
p-value being 0.140 ((Table 2 and Scatter Plot 3&4).

pvalue
0.000

Mean LDL was found to be increasing with the
increasing stages of hypertension i.e. values in Group
A, B and C were 73.38±12.02, 119.75±40.61 and
127.30±45.46 mg/dl, respectively, with significant
difference among the three groups with p<0.05
(Table 2 and Scatter Plot 5&6).
Similar to LDL, the total cholesterol also showed
increasing trend with higher stages of hypertension
i.e. values in Group A, B and C being 153.51±12.17,
197.59±50.87 and 201.95±52.78 mg/dl, respectively,
with significant difference among the three groups
with p value <0.05 (Table 2 and Scatter Plot 7&8).

Scatter Plot 1: Systolic blood pressure (SBP) and serum triglyceride levels. Pearson correlation
coefficient, r = 0.235 between SBP and Serum triglycerides with p value 0.004; depicting weak significant
positive correlation.

8
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Scatter Plot 2: Diastolic blood pressure (DBP) and serum triglyceride levels. Pearson correlation
coefficient, r = 0.292 between DBP and Serum triglycerides with p value 0.000; depicting weak significant
positive correlation.

Scatter plot 3: Blood pressure and serum HDL. Pearson correlation coefficient r = 0.126 between SBP
and HDL with p value 0.124; depicting non significant correlation.

© JIMI • JAN - MAR 2020 • VOL. 14
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Scatter plot 4: Diastolic blood pressure (DBP) and serum HDL. Pearson correlation coefficient r (0.128)
between DBP and HDL with p value 0.118; depicting non significant correlation.

Scatter plot 5: Systolic blood pressure(SBP) and serum LDL. Pearson correlation coefficient, r = 0.475
between SBP and LDL with p value 0.000; depicting significant positive correlation.

10

© JIMI • JAN - MAR 2020 • VOL. 14

JOURNAL OF INTERNAL MEDICINE OF INDIA • JAN - MAR 2020 • VOL. 14 • NO. 1 • RNI No. 69152/98

Scatter plot 6: Diastolic blood pressure (DBP) and serum LDL. Pearson correlation coefficient, r =
0.495 between DBP and LDL with p value 0.000; depicting significant positive correlation.

Scatter plot 7: Systolic blood pressure (SBP) and serum total cholesterol. Pearson correlation coefficient,
r =0.375 between SBP and total cholesterol with p value 0.000; depicting significant positive correlation.

© JIMI • JAN - MAR 2020 • VOL. 14
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Scatter plot 8: Diastolic blood pressure (DBP) and serum total cholesterol. Pearson correlation
coefficient, r =0.384 between DBP and total cholesterol with p value 0.000; depicting significant positive
correlation.

DISCUSSION:
Various studies have found correlation between
fasting serum lipid profile and hypertension. It has
been observed that serum triglycerides , LDL and total
cholesterol levels are raised while HDL is decreased
in hypertensives as compared to normotensives4,5,6 .
This suggests more risk to acquire complications
of hyperlipidemia in hypertensives.With chronic
persistent hyperlipidemia the target organ damage
also ensues.
In our study also, mean serum triglyceride levels,
serum LDL and serum total cholesterol levels
showed increasing trend with increasing stages of
hypertension for both systolic and diastolic blood
pressure. However, mean serum HDL didn’t show
any significant correlation with systolic/diastolic
blood pressure contrary to the previous studies.
In the present study, we studied three categories of
patients i.e. Group Aprehypertensives, Group
12

B- Grade I hypertensives and Group C- Grade II
hypertensives, decided as per JNC 8 guidelines. All
three groups were age and sex matched. Patients of
metabolic syndrome as per NCEP:ATPIII guidelines
were excluded . All subjects were non obese with
BMI<25 and also the mean BMI was comparable in
all three groups.
Similarly, fasting blood sugar levels and HBA1c
percentage in all of the three Groups were also
comparable with p values being 0.630 and 0.079 ,
respectively .
CONCLUSION:
The combination of hypertension with dyslipaemia
results in significant endothelial dysfunction leading
to increased risk of CAD and heart failure. Therefore,
in every hypertensive individual dyslipidaemia
should be evaluated and corrected because early
detection can prevent and retard the progression of
various complications.
© JIMI • JAN - MAR 2020 • VOL. 14
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LIMITATION OF THE STUDY:
As our study was done at a single centre involving
same race, above correlation can be further explored
for prophylactic measures and treatment in patients
of essential hypertension without co morbidity and
obesity from developing metabolic syndrome, and
diabetes mellitus by multiple centre study and meta
analyses on a larger group of population.
REFERENCES:
1. James PA, oparil S, Carter BL et al. Evidence based
guidelines for management of high blood pressure
in adults : Report from panel members in adults
appointed to the eight joint National committee
(JNC8). JAMA 2013 dec18 doi:10.1001.
2. WHO report of consultation on obesity Geneva
1999: Obesity preventing and managing the global
epidemic.WHO technical report series 1999;894:
8-10.
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3. National cholesterol education program (NCEP).
Expert panel on detection and treatment of high
blood cholesterol in adults :Third report of National
cholesterol education program (NCEP) Expert panel
on detection ,evaluation and Treatment of high blood
cholesterol in adults(Adult Treatment Panel III) final
report. NCEP Circulation 2002;106:3143-3421
4. Gorial FI, Hameed JRA, Yassen NS and Nama
MK. Relationship between Serum Lipid Profile and
Hypertension. J Fac Med Baghdad 2012;54:1-2
5. Saha MS, Sana NK, and Ranajit KS. Serum lipid
profile of hypertensive patients in the northern region
of Bangladesh . J bio sci 2006 , 14: 93-8.
6. Lepirl FB, M’buyamba-Kabangu J.R, Kayembe KP
et al. Correlation of serum lipids and lipoproteins
in Congolese patients with arterial hypertension.
Cardiovasc J south Afr. 2005; 16: 249-55.
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Original Article

To Study A1C Level in Non-diabetic Patients of Hyperthyroidism
and the effect of Antithyroid Drugs on A1C
Anubha Srivastava1, Sandeep Singh2, Rajendra Singh3
ABSTRACT:
Aims and Objectives : Glycated haemoglobin (A1C) levels depend on factors other than glycaemic status
and may have altered levels in different conditions which may affect the erythrocyte turnover. It has also been
postulated that A1C levels may vary due to altered thyroid status.
Methods: Non-Diabetic patients of thyroid dysfunction were selected. Age and sex-matched controls were
recruited. Baseline values of A1C and reticulocyte count (for RBC turnover) was measured. These values
were re-evaluated in randomly selected subgroups after achievement of euthyroid status by giving antithyroid
drugs(ATD).
Results: A1C values in patients initially selected, was not found to be statistically significant in hyperthyroid
group and no significant correction were observed in hyperthyroid group.
Conclusion: There is the need for evaluation of A1C in patients of hypothyroidism with more caution and
prevent the patients from irrelevant investigations and work up for diabetes but no such precautions are required
in hyperthyroid cases.
Key words: A1C, Hyperthyroidism, ATD

INTRODUCTION:
Thyroid disorders are perhaps the most common
medical conditions throughout the world. The
manifestation of thyroid disorders varies substantially
from one location to another1(1). In India, nearly 42
million people suffer from thyroid disorders2(2). It
has been reported that thyroid dysfunctions represent
around 30% to 40% of the patients seen in an
endocrine practice3(3).
Thyroid hormones are seen to have an intimate
relationship with insulin during cellular metabolism.
It has been seen that excess or deficit of any of them
can derange the function of other4(4).
Hyperthyroidism has long been recognized to
promote hyperglycemia5. During hyperthyroidism,
the half-life of insulin is reduced most likely
secondary to an increased rate of degradation and

an enhanced release of biologically inactive insulin
precursors6,7(5,6).Hyperthyroidism has long been
recognized to promote hyperglycemia8(7). During
hyperthyroidism, the half-life of insulin is reduced
most likely secondary to an increased rate of
degradation and an enhanced release of biologically
inactive insulin precursors9,10(9,10). Various studies
have shown HbA1c is not a reliable diagnostic test
for diabetes in the presence of hypothyroidism.
Hence, the present study was taken up to study the
effect of hyperthyroidism on glycated haemoglobin
in non-diabetics and to evaluate effect of its treatment
on HbA1C levels
Methodology: A prospective cohort study was
conducted in SRN Hospital, Prayagraj from April
2018 to August 2019 with more than 18yrs of age
with cases with altered thyroid status. The conditions
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which may affect the A1C level were excluded like
Anemia, Haemoglobinopathies, Patients with
Diabetes, Renal Insufficiency, Liver Dysfunction
and Pregnant Patients.
The statistical analysis was done using SPSS
(Statistical Package for Social Sciences) Version
21.0 statistical Analysis Software.
RESULTS:
Out of 133 subjects enrolled in the study, a total
of 83 (62.4%) were patients with deranged thyroid

profile – 60 (45.1%) having hypothyroidism and
23 (17.3%) had hyperthyroidism. Together they
comprised the case group. Remaining 50 (37.6%)
were age-, and gender-matched individuals with
normal thyroid profile and comprised the control
group of the study.
Table 1 shows the demographic variable of cases
and controls. Though mean A1C levels does not
show a significant incremental trend from controls
(5.17±0.30%) to hyperthyroid (5.23±0.20%).

Table 1: Comparison of Baseline general and clinical profile between hyperthyroid group and controls
S.
No

Characteristic

1.

Age

2.

Gender

Male
Female

Hyperthyroid (n=23)

Controls (n=50)

Statistical significance (Independent samples ‘t’-test)

Mean

SD

Mean

SD

‘t’

‘p’

37.61

7.90

39.54

8.41

0.928

0.356

14 (60.9%)
9 (39.1%)

21 (42.0%)
29 (58.0%)

χ2=2.25; p=0.134

3.

Hb (gm/dl)

11.68

0.45

11.81

0.57

-0.924

0.359

4.

TLC (thousands/ cumm)

7.81

1.67

7.09

1.72

1.666

0.100

5.

S.Bilirubin (mg/dl)

0.51

0.18

0.48

0.15

0.618

0.538

6.

SGOT (IU/L)

26.00

7.91

26.80

6.81

-0.441

0.660

7.

SGPT (IU/L)

24.92

7.99

26.95

7.00

-1.100

0.275

8.

S.Urea (mg/dl)

28.92

5.72

28.26

5.46

0.477

0.635

9.

S.Creatinine (mg/dl)

1.04

0.19

1.07

0.20

-0.561

0.577

10.

fT3 (pg/ml)

9.14

2.80

2.64

0.55

15.860

<0.001

11.

fT4 (ng/dl)

8.13

5.01

1.14

0.17

9.931

<0.001

12.

TSH (µIU/ml)

0.02

0.02

3.36

0.88

-18.128

<0.001

13.

A1C

5.23

0.20

5.17

0.30

1.460

0.149

14.

Reticulocyte count

1.37

0.39

1.36

0.36

0.908

0.367

15.

FPG(mg/dl)

92.70

3.99

91.59

5.21

0.192

0.848

16.

PPG(mg/dl)

132.60

5.19

131.24

5.38

0.910

0.366
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according to TSH as per case after completing
follow up.

Table 2 shows Comparison of TSH levels and A1C
Levels before and after starting antithyroid drugs

Table 2: Comparison of in TSH levels and A1C Levels before and after TRT among cases completing
follow-up
SN

Parameter

Baseline

Mean

SD

Follow-up

Mean
SD
Hyperthyroidism

Change

Mean

SD

Significance of
change (Paired ‘t’test)
‘t’
‘p’

1.

TSH (µIU/ml)
(n=13)

0.02

0.02

3.69

0.93

3.67

0.93

18.94

<0.001

2.

A1C (n=13)

5.22

0.22

5.12

0.26

-0.10

0.20

1.842

0.090

In hyperthyroid group, mean TSH levels at baseline
were 0.02±0.02 µIU/ml which were found to be
3.69±0.93µIU/ml at follow-up, thus showing a
significant increase of 3.67±0.93 µIU/ml (p<0.001).
On the other hand, mean A1C levels were 5.22±0.22%
at baseline which dropped down to 5.12±0.26% at
follow-up, thereby showing a decline of 0.10±0.20%,
however, this change was not significant statistically
(p=0.090).

show such correlation between glycated hemoglobin
levels and thyroid hormone levels both pre and
post-treatment. Caution should to be taken while
interpreting A1C values in patients with thyroid
dysfunction.
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Estimation of Serum Uric Acid in Essential Hypertension
Nutan Agrawal1, Pallavi Agrawal2, Archana3
ABSTRACT:
Background and Aims: To study if there is a relationship between the serum uric acid levels and severity &
duration of hypertension.
Methodology: This study was carried out in MLB Medical College Jhansi over the period of 2 years. A
total of 400 patients were studied of which 200 were cases (essential hypertensive patients) and 200 controls
(nonhypertensive). Hypertensive group was further sub-categorized into two groups stage1 (H1) and stage2
(H2) based on Stage of hypertension (according to JNC VII classification of hypertension).
Results: The study showed a rise in serum uric acid (SUA) levels in study group (p value=0.001) as compared
to that of controls. A positive correlation was found between the severity of hypertension, the patients who were
having stage 2 hypertension had an increase in SUA levels (p value = 0.006) as compared to stage 1 hypertensive.
We also found a positive correlation between SUA levels and the duration of hypertension. Patients with a
duration of hypertension more than 5 years had a significant increase in the SUA levels (p= 0.001) than those
patients with hypertension for a duration of <5 years.
Conclusion: There can be a direct relation between hyperuricemia and hypertension. The Serum uric acid levels
increases with severity of hypertension. Those with a longer duration of hypertension had significantly raised
SUA levels. Serum uric acid can be used as a prognostic factor in essential hypertension.
Keywords: Uric acid, hypertension, hyperuricemia

INTRODUCTION:
Hypertension is one of the leading causes of global
burden of disease. Approximately 7.6 million
deaths (13-15%of total) and 92 million disability
adjusted life years worldwide were attributable to
high blood pressure in 20011. Raised serum uric
acid concentrations in the blood are commonly
encountered in essential hypertension.
Uric acid is the ultimate catabolic product of
purine metabolism in humans and higher primates2.
Hypertension is found to be commonly associated
with hyperuricaemia. So early investigators proposed
uric acid as having a causal role in hypertension, But
later it is postulated that an elevation of uric acid
in hypertension could be a consequence of reduced
renal function, the use of diuretics, the presence

of and oxidative stress, or elevated renal vascular
resistance, which are commonly present in this
condition.
As such, hyperuricaemia is not considered a true
risk factor for hypertension by the Joint National
Committee, nor is it considered a cardiovascular risk
factor by most expert organizations. Recent studies
have challenged this long-standing theory. Some
studies have reported that hyperuricaemia can predict
the development of hypertension even in individuals
lacking features of the metabolic syndrome.3
If hyperuricaemia precedes the development of
hypertension then it cannot simply be a secondary
phenomenon. Evidence supporting a causal role of
uric acid in hypertension has come from experimental
studies in laboratory animals. Humans do not express
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uricase, an enzyme that degrades uric acid to allantoin.
As a consequence, humans have higher levels of
uric acid and also cannot regulate blood levels as
effectively as most mammals. The mechanism of
hypertension was shown to be caused by a uric acid–
mediated reduction in endothelial nitric oxide levels
and stimulation of renin expression.
Studies in humans have also correlated uric acid
levels with both endothelial dysfunction and elevated
plasma renin activity. Several controlled clinical
trials have reported that lowering of uric acid with
xanthine oxidase inhibitors improves endothelial
function under a variety of conditions. So, we had
done this study to observe if there is any direct
relation between uric acid and essential hypertension
excluding renal, cardiovascular and metabolic
syndrome in an Indian background.
Methodology
The present study entitled “Estimation of Serum Uric
Acid Levels in Essential Hypertension” included 200
cases of essential hypertension who are attending
the hypertensive OPD in MLB Medical College
during the study period of April 2013 to September
2014. Patients were subcategorized into H1 and H2
depending on stage of hypertension (according to
JNC VII classification of hypertension) and duration
of hypertension into more than 5 years and less than
5 years.
Controls were patients without hypertension or any
other condition known to cause hyperuricaemia.
Serum uric acid was measured by using Uricase/
PAP method (Uric acid + H20 Uricase Allantion +
H2OH2O2 + Phenolic chromogens Peroxidase Red
colored compound).
Cases and controls were compared with chi square
test, and p value less than 0.05 was considered to
significant.
Observations and Results
The total no. of males in hypertensive group were
115 and 85 were females (Table I).
SEX
Male
Female

Cases (Hypertensive)
115
85

Control
151
49

Table I. Distribution of cases and controls on the bases
of sex.
© JIMI • JAN - MAR 2020 • VOL. 14

In cases (Hypertensives), serum uric acid levels
ranged from 3.5-8.5mg/dl in males and 3-9.8mg/dl
in females. Whereas the serum uric acid level in male
controls ranged from 3-9 in males and 3-8.4 mg/dl in
females.
Category

No.

Mean ±SD

Cases

200

6.40±1.57

200

5.97±1.33

Control

P value
< 0.001

Table II. Uric acid levels in cases and controls.

Among cases, the mean SUA level was 6.4mg/
dl, with a standard deviation of 1.57 (6.10 ± 1.57).
Among controls, the mean SUA level was 5.97
mg/dl, with a standard deviation of 1.33 (5.97 ±
1.33). The difference in values was statistically
significant (p value <0.001). This showed that there
was a significant rise in serum uric acid levels in
patients with hypertension (case) when compared to
normotensive (control). (Table II).
The cases of hypertension were further subdivided
into two categories stage 1 (H1) and stage 2 (H2)
according to severity of hypertension, based on the
JNC VII classification of hypertension. In our study
the total number of patients assessed to have stage 1
hypertension were 83 patients (both male and female
patients). The total number of patients having stage
2 hypertension were 117 (both male and female
patients).
The mean serum uric acid level in stage 1 hypertension
was 5.03 mg/dl with a standard deviation of 0 .77.
The mean serum uric acid levels in stage 2
hypertensive patient were 6.44 mg/dl with a standard
deviation of 1.61. The t value was 8.213 and a p
value of <0.0001 which was highly significant (Table
III). Thus, s.uric acid increases with the severity of
hypertension.
Category

No. of patients Mean ±SD *P value

Stage 1 (H1)

83

5.03+0.77

Stage 2(H2)

117

6.44+1.61

< 0.001

Table III. Mean uric acid levels among sub groups of
hypertensive patients
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Thereafter, All Hypertensive cases were divided into
2 categories according to duration of hypertension those with hypertension for duration of hypertension
less than 5 years and those with duration of
hypertension more than 5 years. The total number of
patients with hypertension for duration of less than 5
years were 96, and the total number of patients with
duration of hypertension more than 5 years were 104.

is raised in hypertensive patients and it can predict as
independent marker9.

The mean SUA level in patients with hypertension
less than 5 years was 5.16mg% (5.16±1.25).The
mean SUA level in patients with hypertension more
than 5 years was 6.97mg% (6.97±1.32) .The t-value
was 8.918 and p value <0.001 which showed that
there is significant increase in SUA levels in patients
with hypertension more than 5 years than those with
a duration of less 5 years (Table IV). Thus, it appears
that s. uric acid increase progressively with increase
in duration of hypertension.

In the present study the mean serum uric acid in
hypertensive patients (cases) was 6.40+1.57mg%
and for non-hypertensive patient (control) was
5.978+1.33mg%. In a study by Tykarski (1991)
the mean serum uric acid for hypertensive patients
(case) was 6.56+1.23mg% and for control was
5.64+0.75mg%10. Also Messerli et al (1980) in his
study showed the mean serum uric acid for case was
6.82+1.76mg% and for control was 5.02+1.12mg%11.
In a study by Vishnu R S, L K Das(2005) the mean
serum uric acid in hypertensive patients (cases) was
5.453 ± 1.2mg%.and in non-hypertensive (control)
was 5.145± 1.042mg% (p= 0.001) showing that
mean serum uric acid was higher in case compared
to control group.

Duration of hypertension

No. of
patients

Mean±SD

< 5 years

96

5.16±1.25

> 5 years

104

6.97±1.32

*P value
<0.001

Table IV. Variation of uric acid according to duration
of hypertension
DISSCUSSION:
In our study the incidence of hyperuricaemia in
non -hypertensive patients (controls) was 17% and
the incidence of hyperuricaemia in hypertensive
patients (cases) was 37 %. Kinsey (1961) in his
study with 400 hypertensive patients reported a 46
% incidence of hyperuricaemia in hypertensive4.
Kolbe (1965) in his study of 46 hypertensive patients
found 26 to be having increased SUA levels (56 %)5.
Breckenridge (1966) showed 274 of 470 patients on
antihypertensive treatment (58%) had raised SUA
levels and 90 of the 333 patients (27%) attending the
clinic for the time had hyperuricaemia6. In a study
by C. J. Bulpitt (1975), 48 % male hypertensive
and 40 % female hypertensive had their SUA level
in the hyperuricaemic range7. Vishnu R.S, L.K.
Dash, Malat Murmu (2005),did a study on 300
patients and saw that there is a significant (p=0.001)
rise in serum uric acid level in hypertensive(case)
patients when compared to that of non-hypertensive
(control) patients8 . This shows that serum uric acid
20

In our study 32% male and 21% female hypertensive
patient had their serum uric acid in hyperuricaemic
range. Chung-Sheng Lin, Wen-Ling Lee, Yi-Jen
Hung (2005) in Taiwan showed a high prevalence of
hyperuricaemia in 35% male and 45% female which
shows that males are more prone for hypertension.

In our study the total no. of patients with hypertension
of less than 5 years were 96 (48%) having a mean
serum uric acid of 5.163+1.255 mg% and total no.
of patients with duration of hypertension more than
5 years were 104(52%) having mean of 6.972+1.326
mg% (p value <0.001) showing a significant increase
in serum uric acid in patients with hypertension for
duration more than 5 years than those with duration
for less than 5 years. Our study is in concordance
with Vishnu R S, L K Das (2005) who showed that
the total number of patients with hypertension for
duration of less than 5 years were 88 having mean
serum uric acid was 4.864+0.75mg% and the total
number of patients with duration of hypertension
more than 5 years were 62 having a mean serum uric
acid of 6.361+1.22 mg% (p value =0.001) showing
statistically significant increase in serum uric acid as
the duration of hypertension increase. Breckenridge
(1966) in his study showed that out of 470 patients
254 had hypertension of more than 5 years (54%).
In a study by C. J. Bulpitt (1975), 62 % patients
were with hypertension more than 5 years; this is in
concordance with our study.
© JIMI • JAN - MAR 2020 • VOL. 14
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CONCLUSION:
We concluded that, there can be a direct relation
between hyperuricaemia and hypertension. The
study showed that the serum uric acid levels were
significantly increased in patients with Hypertension
in comparison to Nonhypertensives. Furthermore,
this study showed that s. uric acid further increases
with the severity of hypertension, and with the
duration of hypertension.
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A Cross Sectional Study to see the Prevalence of Depression, Anxiety
and Stress in North Indian Patients of Type-2 Diabetes Mellitus
Brijesh Kumar1, Shri Krishna Gautam2, Mohd.Sajid Khan3, Richa Giri4, Saurabh Agarwal5, Anita6
ABSTRACT:
Background: Type 2 diabetes mellitus (T2DM) is a prevalent health problem. A growing body of literature
suggests a bi-directional association between T2DM and various mental health disorders in the form of
depression anxiety and stress.
Aims and Objective: This study aimed to investigate the prevalence of depression, anxiety, and stress among
T2DM patients in LLR and associated hospital, G.S.V.M. Medical College Kanpur U.P.
Methods: This is Cross-sectional and follow-up study, in which 350 subject of 18-70 year age group of both
sexes are randomly selected from Medicine OPD and IPD of LLR and associated hospital, G.S.V.M. Medical
College, Kanpur UP.
Results: The prevalence of depression, anxiety and stress in diabetic patients 19.42 %, 56.28 % and 39.42 %
respectively based on DAS 21.
Conclusion: This study shows diabetic patients have high prevalence of depression, anxiety and stress. The
depression and anxiety were more prevalent in male diabetic patients than female while stress was more in
female diabetic patients.
Keywords: Diabetes mellitus type 2, Depression, Anxiety, Stress.

INTRODUCTION:
Diabetes Melitus: Diabetes mellitus (DM) refers to
a group of common metabolic disorders that share
the phenotype of hyperglycemia. Several distinct
types of DM are caused by a complex interaction
of genetics and environmental factors. Depending
on the etiology of the DM, factors contributing to
hyperglycemia include reduced insulin secretion,
decreased glucose utilization, and increased glucose
production1. The metabolic dysregulation associated
with DM causes secondary pathophysiologic changes
in multiple organ systems that impose a tremendous

burden on the individual with diabetes and on the
health care system2.
Psychological Effects of Diabetes in Adults:
Diabetes is a demanding chronic disease for both
individuals and their families. It is associated with
a number of challenges, including adjusting to a
new diagnosis, diabetes distress impairing selfmanagement, psychological insulin resistance,
and fear of hypoglycemia. In addition, a range of
psychiatric disorders can arise that contributes to
greater complexity in both assessment and treatment.
For instance, distinguishing between diabetes
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distress, major depressive disorder (MDD) and
the presence of depressive symptoms is important.
Although these constructs have some shared
symptomatology,diabetes distress has been most
shown to have the strongest effect in causing adverse
diabetes outcomes3.Diabetes, Diabetes mellitus type
2, Depression, Anxiety, Mental healthThe prevalence
of clinically relevant depressive symptoms among
people with diabetes is approximately 30%. The
prevalence of MDD is approximately 10%, which
is double the overall prevalence in people without a
chronic medical illness.
Diabetes, Diabetes mellitus type 2, Depression,
Anxiety, Mental health
AIM AND OBJECTIVES:
To estimate the prevalence of depression, anxiety
and stress in patients with type-2 diabetes in LLR
and associated hospital, G.S.V.M. Medical College
Kanpur U.P.
MATERIAL & METHODS:
The study had a cross-sectional, follow-up study
design. It has been carried out from Jan 2018 to
Oct. 2019 in post graduate department of General
Medicine, LLR and associate hospital, G.S.V.M.
Medical College, Kanpur UP, after taking informed
and written consent, a total of 350 participants are
included in the study.
INCLUSION CRITERIA:
•
Patients above 18 years of age.
•
Patients of either sex.
•
Patients having T2DM irrespective of their
duration of illness or diabetic treatment.
EXCLUSION CRITERIA:
•
Patients with chronic medical or surgical illness
other than DM.
•
Patients on long-term treatment for other
medical illness.
•
Patients who were terminally ill.
•
Patients having renal, neurological, or
cardiovascular dysfunction who require
immediate hospitalization for serious illness.
•
Patients who were on corticosteroids or any
psychotropic drug.
© JIMI • JAN - MAR 2020 • VOL. 14

METHODOLOGY:
A semi-structured proforma was used to obtain
socio-demographic variables of patients and relevant
past medical and psychiatric history and duration of
illness, treatment taken for diabetes. Anthropometric
measurements including weight, waist circumference,
body mass index (BMI), were recorded.
Fasting and postprandial plasma glucose level
glycosylated hemoglobin (HbA1c) levels were done.
Furthermore, lipid profile, serum creatinine, spot
urine for microalbuminuria, fundoscopy was done to
assess for any diabetes related complications.
DEPRESSION, ANXIETY AND STRESS SCALE
– 214 (DASS-21)
The Depression, Anxiety and Stress Scale - 21
Items (DASS-21) are a set of three self-report
scales designed to measure the emotional states of
depression, anxiety and stress. Each of the three
DASS-21 scales contains 7 items, divided into
subscales with similar content. Recommended cutoff scores for conventional severity labels (normal,
moderate, severe) are as follows:
Table:1- DASS-21
Depression Anxiety
Normal
0-9
0-7
Mild
10-13
8-9
Moderate
14-20
10-14
Severe
21-27
15-19
Extremely Severe
28+
20+

Stress
0-14
15-18
19-25
26-33
34+

NB: Scores on the DASS-21 will need to be multiplied
by 2 to calculate the final score
STATISTICAL ANALYSIS
The data collected during the study was entered in
the Microsoft Excel format and was analyzed using
IBM SPSS Statistics software version 17.
RESULTS:
Deppression
The number of diabetic patients suffering from
depression was 68 out of 350 patients.
1. Mild depression =22
2. Moderate depression=35
3. Severe depression=8
4. Extremely Severe depression=3
23

JOURNAL OF INTERNAL MEDICINE OF INDIA • JAN - MAR 2020 • VOL. 14 • NO. 1 • RNI No. 69152/98

DIABETIC PATIENTS WITH DEPRESSION
PREVALANCE = NUMBER OF DIABETIC PATIENTS HAVING DEPRESSION X100
TOTAL NUMBER OF DIABETIC PATIENTS
= 68 x 100
350
=19.4285
PREVALANCE RATE=19.42%
TABLE: 2 : PREVALENCE OF DEPRESSION
AGE

NORMAL
0-9

MILD
10-13

MODERATE
14-20

SEVERE
21-27

VERY SEVERE
>28

DIABETIC
PTS WITH
DEPRESSION

TOTAL

0-20

49

5

3

0

0

8

57

21-40

133

9

17

3

1

33

163

41-60

74

7

13

5

1

26

100

>60

29

1

0

0

0

1

30

TOTAL

282

22

35

8

3

68

350

PREV

80.57%

6.28%

10.00%

2.28%

0.85%

19.42%

FIG:1- PREVALENCE OF DEPRESSION
PREVALENCE OF DEPRESSION

ANXIETY
The number of diabetic patients suffering from anxiety was 197 out of 350 patients .
1.

Mild anxiety=81

2.

Moderate anxiety=72

3.

Severe anxiety=25

4.

Extremely Severe anxiety=19
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DIABETIC PATIENTS WITH ANXIETY
PREVALANCE = NUMBER OF DIABETIC PATIENTS HAVING ANXIETY X100
TOTAL NUMBER OF DIABETIC PATIENTS
= 197 x 100
350
=56.28
PREVALANCE RATE = 56.28 %
TABLE: 3 - PREVALENCE OF ANXIETY
AGE

NORMAL
0-7

MILD
8-9

MODERATE
10-14

SEVERE
15-19

VERY SEVERE
>20

DIABETIC
PTS WITH
ANXIETY

TOTAL

0-20
21-40
41-60
>60
TOTAL

19
64
52
18
153

14
41
20
6
81

15
32
19
6
72

5
16
4
0
25

4
10
3
2
19

38
99
46
14
197

57
163
100
30
350

PREVALANCE

43.71%

23.14%

20.57%

7.15%

5.43%

56.28%

FIG:2 PREVALENCE OF ANXIETY
PREVALANCE OF ANXIETY

STRESS:
The number of diabetic patients suffering from stress was 138 out of 350 patients .
1.

Mild depression =48

2.

Moderate depression=43

3.

Severe depression=37

4.

Extremely Severe depression=10

© JIMI • JAN - MAR 2020 • VOL. 14
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DIABETIC PATIENTS WITH STRESS:
PREVALANCE = NUMBER OF DIABETIC PATIENTS HAVING STRESS x100
TOTAL NUMBER OF DIABETIC PATIENTS
= 138 x 100
350
= 39.42
PREVALANCE RATE = 39.42 %
TABLE: 4 - PREVALECE OF STRESS
AGE

NORMAL
0-14

MILD
15-18

MODERATE
19-25

SEVERE
26-33

VERY SEVERE
>33

DIABETIC
PTS WITH
STRESS

TOTAL

0-20
21-40
41-60
>60
TOTAL

30
118
45
19
212

8
16
23
1
48

7
17
14
5
43

12
8
12
5
37

0
4
6
0
10

27
45
55
11
138

57
163
100
30
350

PREVALANCE

60.57%

13.71%

12.28%

10.57%

2.85%

39.42%

FIG:3 - PREVALENCE OF STRESS
SEVEREVERY SEVERE

FIG:4 - PREVALENCE OF DASS
PREVALANCE
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PATIENTS HAVING BOTH DEPRESSION AND ANXIETY:
PREVALANCE = NUMBER OF DIABETIC PATIENTS HAVING DEPRESSION AND ANXIETY x100
TOTAL NUMBER OF DIABETIC PATIENTS
= 53 x 100
350
=15.14
PREVALANCE RATE =15.14 %
PATIENTS HAVING BOTH DEPRESSION AND STRESS
PREVALANCE =
NUMBER OF DIABETIC PATIENTS HAVING DEPRESSION AND STRESS x100
TOTAL NUMBER OF DIABETIC PATIENTS
= 37 x 100
350
=10.57%
PREVALANCE RATE =10.57 %
PATIENTS HAVING BOTH ANXIETY AND STRESS
PREVALANCE = NUMBER OF DIABETIC PATIENTS HAVING ANXIETY AND STRESS x100
TOTAL NUMBER OF DIABETIC PATIENTS
= 93 x 100
350
=26.57
PREVALANCE RATE =26.57 %
TABLE:5 - PREVELENCE OF DEPRESSION, ANXIETY, STRESS IN COMBINATION
D+A

D+S

A+S

0-20

8

1

24

21-40

23

12

32

41-60

17

17

29

>60

5

3

8

TOTAL

53

37

93

PREVALANCE

15.14%

10.57%

26.57%
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TABLE:6 : AGE DISTRIBUTION IN MALE AND FEMALE DIABETIC PATIENTS
AGE
0-20
21-40
41-60
>60
PRESENT
ABSENT
%

D

MALE
A

S

5
18
19
1
43
127
25.29

12
54
27
8
101
69
59.41

6
20
31
7
64
106
37.64

DISCUSSION;
In our study the prevalence of depression anxiety
and stress were found 19.42% 56.28% and 39.42%
respectively. But Depression and anxiety were found
more in male diabetic patients than female (25.29%
vs 15.29%) while stress was found more in female
diabetic patients than male (42.77% vs 37.64%).
DASS 21, The severity of illness (mild, moderate,
severe and very severe) for depression 6.28%, 10%,
2.28% and 0.85% were found respectively, for
anxiety 23.14%, 20.57%, 7.15% and 5.43% were
found respectively and for stress 13.71%, 12.28%,
10.57% and 2.85% were found respectively.
The prevalence of depression in male and female
diabetic patients was 25.29% and 15.55% respectably
and most prevalent in the age group of 41-60 years in
male and 21-40 years female.
The prevalence of anxiety in male and female diabetic
patients was 59.41% and 50.55% respectably and
most prevalent in the age group of 21-40 years.
The prevalence of stress in male and female diabetic
patients was 37.64 % and 42.77 % respectably and
most prevalent in the age group of 41-60 years in
male and 21-40 years female.
Prevalence of both depression-anxiety, depressionstress and anxiety-stress in a diabetic patient were
15.14%,10.57% and 26.57% respectably.
The various previous studies were done on prevalence
of depression, anxiety and stress in diabetic patients.
In Chandigarh India, Raman Kumar sandalet.al.5
the prevalence of depression anxiety and stress was
28

D

FEMALE
A

S

3
15
7
0
25
152
15.55

26
45
19
6
96
89
50.55

21
28
21
4
74
103
42.77

65.53%, 80.85%, and 47.02%, respectively. Overall,
comorbidity between depression and anxiety was
57.65%. Extremely severe depression was very less
(3%). The prevalence of DAS was higher in females.
In PunjabAtiqur Rehman, Syeda Farhana Kazmi
et.al.6 study shows the prevalence of depression
47.9%, anxiety 69.6% and stress 62.9%. In Qatar
AbdulbariBener, et.al.7study shows the prevalence
of severe depression 13.6%, severe anxiety 35.3%
and severe stress 23.4 %. In Yazd Iran, Mohsen
mirzaei et.al.8 study shows the 52.1% of diabetes
patients having no depression, 10.8% having mild
depression, 24.6% having moderate depression
and 12.5% having severe depression and 30.4% of
diabetes patients having no anxiety, 4.6% having
mild anxiety, 27.9% having moderate anxiety and
37.1% having severe anxiety and 37.1% of diabetes
patients having no stress, 17.9% having mild stress,
24.6% having moderate stress and 20.4% having
severe stress.
CONCLUSION:
This study shows diabetic patients have high
prevalence of depression, anxiety and stress. The
depression and anxiety were more prevalent in male
diabetic patients than female while stress was more
in female diabetic patients. So we need to strict
control the blood sugar levels by means of lifestyle
changes and pharmacological treatment to decrease
the prevalence of depression, anxiety and stress in
T2DM. We should address the psychological aspects
along with the management of T2DM.
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Original Article

Comparison of BP Variability and Safety of Telmisartan VS
Amlodipine in Newly Diagnosed Hypertensives
Sumeet Verma1, Vinod Kumar Singh2, Mohd. Zishan Khan3
ABSTRACT:
Background: Hypertension with its complications is a major cause of morbidity and mortality in the modern
world. The main goal of antihypertensive management is not only to lower the blood pressure but also to
obviate the effects of its long-term complications. In majority of the cases, pharmacological agents need to be
used for managing hypertension as patient fail to bring life-style changes in their daily routine. Among many
antihypertensive drugs ARB and CCB are the first line drugs because of their multiple advantages. Hence this
study is aimed to evaluate the effect of telmisartan and amlodipine in the newly diagnosed cases of primary
hypertension.
Material and Methods: Two hundred and ten patients with similar age, sex & BP profiles were recruited in
our study and were randomly divided in two groups, group A receiving telmisartan and group B receiving
amlodipine. The two groups were evaluated on the basis of reduction in their blood pressure over a period of
one month along with their side effects associated with drug administered in their group. The data was recorded
and evaluated with SPSS software version 20.
Results: Our study observations revealed significant blood pressure lowering effect of both telmisartan and
amlodipine with minimal side effects. The effect of both telmisartan and amlodipine was statistically significant
in lowering systolic, diastolic and mean blood pressure as well as diurnal variation. Majority of side effects
noted with both drugs were of less severity and easily managed. There was no statistically significant difference
in the profiles of two drugs.
Conclusion: Based on our study, we concluded that both telmisartan and amlodipine are equally good both in
terms of BP lowering effect as well as patient tolerability for patients newly diagnosed with hypertension.
Keywords: Hypertension, CVD.

INTRODUCTION:
Hypertension is a huge burden for the human
population and it affects almost 1,000,000,000
individuals worldwide.[1] It poses significant danger
for the hypertensive patient and makes them prone
to develop cardiovascular diseases cerebrovascular
diseases and has been found to be related to lipid
irregularities and metabolic syndrome peripheral
arterial disease etc.[1]

There has been a strong disposition and link between
hypertension and genetics. Hereditary or genetical
susceptibility has been seen in individuals who are
somehow linked to and hypertensive individual.
Other factors contributing to hypertension are liquor
dependencies, smoking and lack of exercise or a
healthy lifestyle.[3]
Hypertension causes wide range of complications
and hence the goal is not only to control the raised
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blood pressure but to treat its complications and
decrease mortality rates. There is a constant struggle
to develop new technique/drugs to counteract the
deleterious effect of hypertension.[4]

•

Dissecting aortic aneurysm

•

Hypertensive nephrosclerosis

•

Peripheral vascular disease

Angiotensin II (activated by angiotensinogen by
renin emitted from macula densa cells of kidney)
raises blood pressure by different components,
including contracting blood vessels, activation
of aldosterone and thereby causing renal sodium
reabsorption, invigorating thirst and arrival of
antidiuretic hormone.[9]

Treatment of Hypertension

Types of Hypertension
Hypertension can be categorized into two types:
•

Primary hypertension: Primary hypertension
is known as fundamental or idiopathic
hypertension with no recognizable reason. It
results from the various genetic and ecological
factors, including the lifestyle that one leads.

•

Secondary hypertension: included Less
than 5 percent of patients with hypertension.
The reason for raised blood pressure can be
distinguished, for example, narrowing of
the renal veins, renal parenchymal disease,
certain meds, pregnancy, and structural cardiac
abnormality like coarctation of aorta.

Secondary hypertension can be due to renal,
endocrine diseases, vascular diseases. Also, might be
associated with the drugs intake.
Risk factors
A number of factors increase the risk of hypertension
including
Age, Alcohol and tobacco use, increased weight,
etc.
Some ethnicities like African Americans have a
higher risk than others.
Males have a higher risk of developing hypertension
than females. This is just until women achieve
menopause.
Complications of Hypertension
• MI
• Stroke
• Malignant hypertension
© JIMI • JAN - MAR 2020 • VOL. 14

The main goal of treatment options is to decrease
blood pressure and help prevent long haul
intricacies, decrease morbidity and mortality related
to hypertension. The greatest accomplishment in the
management of hypertension is the management of
cardiovascular abnormalities which are a direct result
of hypertension. This helps in decrement of mortality
linked to hypertension.[13]
The primary focus in the treatment of hypertension
should be on accomplishing systolic blood pressure
target in light of the fact that most patients with
hypertension will achieve the diastolic blood pressure
goal once the systolic blood pressure is brought down
to a set goal.
Life Style Modification
As per American Association of Clinical
Endocrinologists (AACE) Guidelines 2006 for the
analysis and treatment of hypertension, lifestyle
adjustments intend to address only the contributing
factors with little focus to the primary cause for
hypertension.
Pharmacological Treatment
Drugs that are utilized to treat hypertension are
called antihypertensive drugs. Decrease in the blood
pressure by 5 mmhg can diminish the risk of stroke
by 34%, of ischemic coronary illness by 21%, and
even decrease the probability of dementia.[15]
The ideal antihypertensive agent should be viable
in decreasing the blood pressure with a longer halflife, and should have minimal to none undesirable
or metabolic adverse effects and should decrease the
target organ harm. The most incorporated classes
of drugs are diuretics, β-blockers, ACEI’s, ARBS,
calcium channel blockers, α adrenoceptor blockers,
combined α and β-blockers, direct vascular dilators
and focal adrenergic agonists.
Decrease in 24-hour or daytime BPV is related with
a significant improvement of heart and vascular
conduits just as with a more noteworthy frequency of
31
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cardiovascular morbidity and mortality independent
of mean BP levels. The significance of lowering
mean BP as well as decreasing BPV is perceived
as an objective to prevent cardiovascular mishaps,
particularly stroke.

•

Blood pressure variability of Amlodipine

•

Blood pressure variability of Amlodipine vs
Telmisartan

Pharmacokinetics and Pharmacodynamics of
Telmisartan and Amlodipine:

This Prospective Randomized hospital based study
was carried out at Teerthanker Mahaveer medical
college and Research Centre over a period of 12
months following approval of IEC on Patients
presenting to the OPD and diagnosed as a case of
hypertension according to JNC 7.

Telmisartan, a long-acting angiotensin receptor
blocker (ARB) that has demonstrated unrivaled
BP lowering impacts in preliminaries of patients
with hypertension, is viable and utilized broadly in
hypertension either alone or with different classes
of antihypertensive treatments.[20] Amlodipine, a
dihydropyridine CCB with a long pharmacodynamic
activity is likewise powerful in Treating hypertension
and it has been widely used in both hypertension
control and cardiovascular disorders.

MATERIAL AND METHODS:

Inclusion Criteria
1.

The ones who are found to have stage 1 & 2
during the OPD visit according to JNC 7
guidelines.[55]

2.

Already diagnosed cases of hypertension who
are on any of the two given drugs for a period
less than 1 months.(Single pill)

Telmisartan is highly specific for the angiotensin
II type 1 receptor (AT1) where it occludes the
malicious impacts of ang II, which includes
vasoconstriction; enactment of the protein kinase
C, NADPH oxidase, Janus kinase/signal transducer;
release of catecholamines from the adrenal medulla;
aldosterone discharge; and cell expansion.
Amlodipine, interestingly, is a dihydropyridine CCB
that ties to a transmembrane site on L-type calcium
channels inside heart and smooth muscle cells,
in this way restraining calcium particle to deluge
with downstream interruption of myosin–actin
connections to decrease muscle contractility.[22]
AIM AND OBJECTIVES:
AIM
The aim of the study is to compare Telmisartan with
Amlodipine in newly diagnosed cases of hypertension
on following parameters: Safety & Blood pressure
Variability
OBJECTIVES
•
•
•
•

To check and compare:
Safety of Telmisartan
Safety of Amlodipine
Safety of Amlodipine vs Telmisartan

•

Blood pressure variability of Telmisartan
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Image 5: JNC 7 guidelines for hypertension.[55]
Exclusion Criteria
a)

Age < 18yrs

b)

Underlying pathology leading
hypertension

to secondary

c)

Patients on
hypertension.

therapy

d)

All those who do not give consent.

combination

for

METHODOLOGY:
•

The selected patients were subjected to 24 hrs
ambulatory BP monitoring to diagnose them as
cases of hypertension.
© JIMI • JAN - MAR 2020 • VOL. 14
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•
•
•
•
•
•

•

•

•

Randomly they were prescribed one of the two
drugs.
They were followed up for a period of 4 weeks.
First visit was at 1 week in OPD
Second visit: at 2 weeks in OPD
Third visit: at 4 weeks in OPD
Patients underwent ABPM monitoring twice
once for the diagnose of hypertension and
secondly at the end of 4 weeks of treatment to
asses the BP variability.
They were assessed on the basis of their daytime
BP variation and adverse reaction as per ADR
questionnaire.
Besides these, patients were evaluated with
Kidney Function Test, routine ECG, CBC, and
Serum Electrolytes wherever deemed necessary.
The clinical data of these patients was
consecutively, systematically and prospectively
recorded in a database.

Figure 3: Pie graph showing percentage distribution
of the participant’s based on side effects among
Telmisartan group.

Figure 4 shows that majority (85.7%) of the
participant’s didn’t have any side effects, around
9.5% of the participant’s had headache, about 4.8%
of them had pedal edema.

OBSERVATION AND RESULTS:
Table 1: Comparison of Baseline characteristics
between Telmisartan Group and Amlodipine
Group. (N=210)
Baseline
Characteristics
Gender

Telmisartan
Group

Amlodipine
Group

Male
Female
Age in years

49 (46.7%)
56 (53.3%)
55.07±13.84

52 (49.5%)
53 (50.5%)
52.09±11.11

Systolic BP
(mm Hg)
Diastolic BP
(mm Hg)

150.04±6.0
94.89±3.01

p value
0.06
(NS)

Figure 4: Pie graph showing percentage distribution
of the participant’s based on side effects among
Amlodipine group.

150.68±6.06

0.21
(NS)
0.44(NS)

Table 4: Comparison of safety (side effects) among
participant’s between Telmisartan Group and
Amlodipine Group (N=210)

94.83±3.11

0.89(NS)

p<0.05 significant level (NS: Non-significant)
[Table 1] shows the comparison of Baseline
characteristics between Telmisartan Group and
Amlodipine Group. It shows that both groups were
homogenous (similar) at their baseline characteristics
(p>0.05).
Figure 3 shows that majority (88.6%) of the
participant’s didn’t have any side effects, around
6.7% of the participant’s had dizziness, about 4.8%
of them had light headedness.
© JIMI • JAN - MAR 2020 • VOL. 14

Safety (side
effects)
Dizziness
Light
headedness
Headache
Pedal edema
None

Telmisartan
Group
n
%
7
6.7
5
4.8
0
0
93

0
0
88.6

Amlodipine
Group
n
%
0
0
0
0
10
5
90

9.5
4.8
85.7

p value

0.04 (S)

p<0.05 significant level (S: Significant)

[Table 4] shows statistically significant association
between Telmisartan Group and Amlodipine Group
regarding safety (side effects) at p=0.04.
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Our study revealed that there is a statically
significant mean difference regarding Systolic blood
pressure (mm of Hg) between Day1 and Day 7
assessment (p<0.001). Between Day 7 and Day 14
assessment (p<0.001) and between Day 14 and Day
30 assessment (p<0.001).
It also revealed that there is a statically significant
mean difference regarding Diastolic blood pressure
(mm of Hg) between Day1 and Day 7 assessment
(p<0.001). Between Day7 and Day 14 assessment
(p<0.001) except between Day 14 and Day 30
assessment (p=0.16).
It indicates Telmisartan was effective drug in
controlling blood pressure.
Also, It revealed that there is a statically significant
mean difference regarding Systolic blood pressure
(mm of Hg) between Day1 and Day 7 assessment

(p<0.001) with amlodipine. Between Day7 and Day
14 assessment (p<0.001) and between Day 14 and
Day 30 assessment (p=0.02).
It also revealed that there is a statically significant
mean difference regarding Diastolic blood pressure
(mm of Hg) between Day1 and Day 7 assessment
(p<0.001). Between Day7 and Day 14 assessment
(p<0.001) except between Day 14 and Day 30
assessment (p=0.57)).
It indicates Amlodipine was effective drug in
controlling blood pressure.
It was found that there is a statistically significant
mean difference regarding day 7 DBP (mm Hg)
values among participants of Telmisartan Group and
Amlodipine Group (P<=0.002) and Day 14 DBP
(mm Hg) values among participants of Telmisartan
Group and Amlodipine Group (P=0.005)

Figure 5: Mean Profile Plot showing SBP (mm Hg) values among participant’s of Telmisartan
group and Amlodipine group.

Figure 6: Mean Profile Plot showing DBP (mm Hg) values among participants of Telmisartan
group and Amlodipine group.
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From the [Figure 5], it can be seen that in the day 7
the SBP (mm Hg) values of the Amlodipine group
were apparently higher than Telmisartan group, in
day 14 the SBP (mm Hg) values of the Telmisartan
group were slightly higher than Amlodipine group.

with 54% male participants. Our study revealed
that there was no corelation of the BP variability
& adverse reactions of the drugs made with age or
gender specification.

From the [Figure 6], it can be seen that in the day 7
the DBP (mm Hg) values of the Amlodipine group
were apparently higher than Telmisartan group, in
day 14 the SBP (mm Hg) values of the Telmisartan
group were slightly higher than Amlodipine group.

In our study, out of 105 patients on telmisartan,
no side effects were observed in 88.6% of patients
(93 cases), while 7 patients (6.7%) complained of
dizziness and mere 5 patients had a complaint of
light headedness (4.8%). Study by Steen Neldam et
al in 2012,[42] depicted the most common drug-related
adverse events experienced is that of peripheral
oedema (1.9%–3.9%) and dizziness (1.5%) which
were steady with the known tolerability profiles of
telmisartan/amlodipine combinations. However, it
was clear in their study, that as the side effects were
of low severity, treatment discontinuation rates were
negligible (0.7%–1.5%).

Table 8: Repeated measures of ANOVA on SBP
(mm Hg) and DBP (mm Hg) among participants
of Telmisartan group and Amlodipine group
(N=210)
Outcome
Measure

Between the group
F
df
p
Value
value

Within the group
F
df
p
Value
value

SBP
(mm Hg)

2.93

1

0.08
(NS)

19.87

1.67

0.001(S)

DBP
(mm Hg)

2.11

1

0.14
(NS)

7.80

2.01

0.001(S)

(p<0.05 significant level) S-Significant, NS: Nonsignificant
The findings indicated that SBP (mm Hg) and DBP
(mm Hg) levels were reduced among participants of
Telmisartan group and Amlodipine group.
DISCUSSION:
In our study, comparison of the two potent drugs
namely “amlodipine and telmisartan” was done,
giving more stress upon their BP variability and
safety profile. A total of 210 hypertensive patients,
specifically primary hypertensive, participated in
the study and were enrolled as per inclusion and
exclusion criteria. Patients were then divided into
two categories, group a, which includes 105 patients,
being treated with amlodipine at dose of 5mg &
group b that includes the other half of the cases, being
managed with telmisartan at 40 mg dose. However,
the dosage was increased in many patients according
to the response to the drug and stage of hypertension.
Age distribution in our study was nearly similar to the
study conducted by william b. White et al in 2010,[14]
where the mean age of participants was 53 years,
© JIMI • JAN - MAR 2020 • VOL. 14

Safety of telmisartan

Another similar study by William B White who
stated in a journal (2002) that telmisartan is well
tolerated drug with very less cases of adverse drug
reaction, such as oedema, accounting for just 5.5%
of total cases.[14]
Safety of amlodipine
Out of 105 patients on amlodipine, 90 patients
(85.7%) does not show any side effects, while 10
patients presented with complaint of headache
accounting for 9.5% of the total participants and 5
cases had a complaint of pedal oedema (4.8%).
Fatma rabah et al in 2017,[56] reviewed article that
amlodipine is usually associated with common side
effects like flushing, headache and dizziness. M.
Venkateswaran et al in 2018,[57] conducted a study
on 100 hypertensive patients showed “many patients
had more than one adverse drug reaction, commonest
being fatigue, palpitation, dizziness, insomnia,
headache and oedema. The adverse drug reactions
(ADRS) were mild.
Comparing safety of telmisartan and amlodipine
This randomized study demonstrated that
telmisartan 40 mg had no effect on the steady-state
pharmacokinetics of amlodipine 5 mg. There is no
related drug–drug interaction with regard to the
effect of amlodipine on telmisartan as well.
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In a similar study Y Lacourciere et al in 1998
observated that both the drugs were well tolerated,
however, drug related oedema occurred significantly
more common among patients administered
amlodipine than the group of patients receiving
telmisartan or placebo.[29]
Chang Gyu park et al in 2016,[58] concluded that
the frequencies of adverse events (aes) among the
groups were not significantly different with the most
common adverse events being respiratory disorders,
followed by headache, dizziness, and peripheral
oedema.
BP variability in telmisartan
Telmisartan was effective in decreasing morning
surge as proved by decrease in morning surge from
17.3 to 10.4 in od dose while showed a significant
decrease when given in BD dose i.e 4.2. Hyperbaric
index also showed significant decrease in both
systolic and diastolic BP. This type of variation was
noted in the study conducted by Luc Poirier et al in
2004,[59] where the mean from variation was observed
as per the day and night variation. They noted that
telmisartan was effective in decreasing the diurnal
variation in newly diagnosed hypertensives.
BP variability in amlodipine
In the study conducted at our institute, systolic, mean
and diastolic blood pressure difference values showed
statistically significant p value. In regard to the 24hr
ABPM amlodipine showed significant diurnal index
in both systolic and diastolic BP. The mean for the
amlodipine group was 13 for systolic and 10 for
diastolic which decreased significantly to 7 and 9
respectively in OD doses while it showed even lower
values on BD doses i.e 4 systolic and 5 diastolic. HI
and morning surge also showed significant decrease.
Morning surge which poses significant risk of stroke
decreased from 15.6 to 9.6 and 3.8 in amlodipine
group when given in OD and BD doses respectively
and a significant p value.
Zhang Yi et al in 2011,[60] found that amlodipine
sustained release was the potent agents linked with a
significantly decreased BPV after 3-month treatment.
Comparing BP variability in amlodipine and
telmisartan
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In this prospective study we observed that both
amlodipine and telmisartan reduce the blood
pressure. This study similar reduction was with both
drugs. The BPV also showed no significant p value
when the DI, HI and morning surge were compared
in both the groups irrespective of doses i.e both the
drugs similar BPV in both OD and BD dose. No other
study has shown a comparison of these 3 parameters
as a marker of BPV.
Data collected in the study of Y Lacourciere et al,[29]
without comparing these 3 parameters, showed that
both the drugs decreased BP significantly to a similar
extent. Luc Poirier et al in 2004 revealed similar
results with telmisartan and amlodipine.[59]
Thomas Unger in their study showed results in
contrast to the outcome of our study, mentioning
that telmisartan had better outcome on home blood
pressure for 24 hours compared to amlodipine.[62]
SUMMARY:
When compared to each other, telmisartan was found
to be better in regard to safety profile than amlodipine.
P-value was found to be significant (<.005).
Telmisartan worked well in decreasing BP from
the baseline in its study group and blood pressure
variability decreased significantly as evident by
diurnal index and morning surge, when given in OD
and BD dose. (p value <.0001)
Amlodipine, showed BP lowering potential and
was able to decrease the BP variability in its study
group evident through increase in diurnal index and
decrease in morning surge when given in OD or BD
dose (p value <.0001)
No significant difference was however, noted
between the two drugs. (P value <.05).
CONCLUSION:
It was found that telmisartan and amlodipine both a
significant blood pressure variability individually as
proven by the decrease in diurnal index, morning
surge and hyperbaric index during 24hr ABPM. But
when compared to each other both the drugs proved
to be equally potent in decreasing diurnal index,
morning surge and hyperbaric index. Both the drugs
showed equally good response in the study subjects
in their respective groups.
© JIMI • JAN - MAR 2020 • VOL. 14

JOURNAL OF INTERNAL MEDICINE OF INDIA • JAN - MAR 2020 • VOL. 14 • NO. 1 • RNI No. 69152/98

Original Article

Study on the Association between Hyperuricemia and Albuminuria
in Patients with Type-2 Diabetes Mellitus
Mohd. Zishan Khan1, Vinod Kumar Singh2, Saad M. Shakir3, Sumeet Verma4
ABSTRACT:
Background: Diabetes mellitus is a metabolic syndrome of long duration affecting nearly all the major organ
system of the human body and is a cause of significant morbidity. It leads to nephropathy which is manifested
by albuminuria in early stages and is also the main manifestation of end-stage renal disease. Recent medical
literature has revealed hyperuricemia as an independent cause of renal dysfunction in T2DMpatients. Hence,
in this observational study we aimed to establish the association of hyperuricemia with albuminuria in patients
of T2DM.
Material and Methods: One hundred and fifty-nine patients (N=159) of T2DM were included in our study.
All patients underwent thorough evaluation for serum uric acid, urinary creatinine, urinary albumin and urinary
albumin creatinine ratio (U-ACR). Statistical analysis was done using SPSS software version 22.
Observation and Results: Majority of the patients in our study were males with preponderance of patients
in the 61-70year age-group. Majority of patients in the study group had BMI in the range of 25-30. Analysis
of data revealed statistically significant correlation between serum uric acid with U-ACR, e-GFR & serum
globulin.
Conclusion:To summarize, hyperuricemia is commonly associated with albuminuria which is an early sign of
diabetic nephropathy. Since, hyperuricemia can be easily detected by routine blood testing, hence it may go a
long way in early diagnosis of diabetic nephropathy and its management.
Keywords: Hyperuricemia, Albuminuria, U-ACR, Diabetes Mellitus.

INTRODUCTION:
India leads the world with largest number of
individuals with diabetics and has been termed as the
“world’s diabetes capital”. According to Diabetes
Atlas (9th edition) 2019 published by the International
Diabetes Federation (IDF), it is estimated that
at present about 463 million people are diabetic
worldwide. In India the number of people effected
with diabetes mellitus are around 88 million.[1]
Diabetes Mellitus (DM) is defined as “a metabolic
disorder characterized by the presence of chronic
hyperglycemia accompanied by greater or lesser
impairment in the metabolism of carbohydrates,

lipids and proteins resulting from defects in
insulin secretion, action or both”.[2] Type 2 Diabetes
Mellitus is heterogeneous group of disorders which
is characterized by increased glucose production,
impaired secretion of insulin and variable degrees
of insulin resistance.[3] In type 2 DM, the common
phenotype of hyperglycemia is indicated due to the
metabolic defects and distinct genetic in case of
insulin secretion or/and action.[3]
Diabetic nephropathy (DN) is one of the common
chronic micro-vascular complications of T2DM.
It is the main cause of end-stage renal failure.[4]
The pathogenesis of DN, like other micro-vascular
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complications is related to chronic hyperglycemia.
The effects of soluble factors (AGEs, endothelin,
angiotensin II, growth factors), structural change
in the glomerulus (fibrosis, mesangial expansion,
thickening of basement membrane, increased
extracellular matrix) and hemodynamic alterations
in the renal microcirculation (increased glomerular
capillary pressure, glomerular hyper perfusion or
hyperfiltration) are involved in the mechanisms
leading to ESRD. The decline in renal function is
accelerated by smoking. A family history of diabetic
nephropathy is one of the known risk factor.[5]
Serum uric acid is associated with Renal diseases
and CVD. It has been recorded by recent clinical and
experimental studies that uric acid may contribute
to the development of kidney diseases, metabolic
syndrome and hypertension. For the development
of chronic kidney disease, evidences suggests
that hyperuricemia is an independent risk factor.[6]

Hyperuricemia is defined as “serum uric acid level
> 5.7 mg/dl (in women) or > 7 mg/dl (in men)”.
[7]
An end product of purine metabolism is uric
acid. Moreover, the guts degrades one third of it
whereas the remaining is excreted by the kidneys
(approximately).[7-10]
In patients with DM, an independent risk factor
for the dysfunction of kidneys is hyperuricemia.[11]
An injurious factor for kidneys is increased serum
level of uric acid. Renal perfusion is decreased due
to the renal hypertrophy, hyperuricemia-induced
endothelial dysfunction and glomerular hypertension
as shown by several investigations.[12-16]Moreover,
decreased uric acid clearance might be due to the
higher levels of serum insulin by the kidney. The basis
of type 2 DM patho-physiology is hyperinsulinemia.
[17]
Hence, to uric acid injury, the diabetic patients are
more prone as compared to the ones who are nondiabetic.

Criteria for the diagnosis of DM:[18]
Symptom of diabetes (weight loss, polyuria, polydipsia) plus
Glycated Hemoglobin ≥ 6.5% or Random Blood Sugar (RBS) concentration ≥11.1 mmol/L (200 mg/dL)[i] or
Fasting Plasma Glucose (FPG) ≥7.0 mmol/L (126mg/dL)[ii] Or
2-h plasma glucose (2hrs-PG) ≥11.1 mmol/L (200mg/dL) during an OGTT[iii]
[i] Random means regardless to time since the last meal.
[ii] Fasting means taking no calories for at least eight hours.
[iii] Give a glucose load equivalent of 75 g anhydrous glucose dissolved in water to the patient.

Criteria for the Diagnosis of Hyperuricemia
•

Serum uric acid level
 >5.7 mg/dl (in women) or
 >7 mg/dl (in men).[7]

AIM AND OBJECTIVES:
AIM
To study the association between serum uric acid &
albuminuria among patients with T2DM.
OBJECTIVES
•
•
•
38

To measure serum uric acid levels in patients
with T2DM.
To measure kidney functions via serum
creatinine and BUN in in patients with T2DM.
To measure urinary albumin and urinary
creatinine in patients with T2DM.

•

To determine ACR (Albumin - Creatinine Ratio)
for these patients.

•

To correlate serum uric acid with albuminuria
and ACR.

MATERIAL AND METHODS:
This was an observational study, carried out at
Teerthanker Mahaveer Medical College and Research
Centre Moradabadfollowing approval from IEC on
patients with Type-2 DM visiting theDepartment of
General Medicine either in OPD or indoor wards
during the period of 12 months who fulfill the
inclusion criteria.
Patients enrolled for the studywere evaluated
to calculate a correlation coefficient between
albuminuria as measured by urinary ACR & serum
uric acid level.
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Inclusion Criteria
1. Patients with Type 2 Diabetes Mellitus (T2DM)
according to American Diabetes Association
Criteria-2018 were included in study.
Exclusion Criteria
a) Patients having gout with or without taking uric
acid lowering medication.
b) Patients using diuretics or any other medication
that influences serum uric acid level (e.g. estrogens, fenofibrate, phenylbutazone, salicylates
and other NSAIDs, trimethoprim-sulfamethoxazole).
c) Alcoholic patients
d) Patients with Sepsis, UTI
e) Patients with known malignancy
f) Glomerular Filtration Rate (GFR) < 60 ml / min.
g) Patients who do not give the consent.
Methodology
Detailed history included alcohol consumption, use
of certain drugs, duration of diabetes mellitus, family
history, past history etc.
Patients were subjected to specific investigations
like:-







Serum uric acid.
Urinary creatinine.
Urinary albumin (quantitative).
Evaluation of Urinary albumin creatinine ratio
(ACR).
Urinary Albumin Creatinine Ratio (ACR) was
calculated by dividing the urinary albumin
concentration in micrograms by the Urinary
Creatinine concentration in milligrams.

Criteria for albuminuria on the basis of Urinary
ACR
 Very high ratio (ACR > 300µg/mg) defined
as
[19]
“overt albuminuria.” (Macroalbuminuria).
 ACR between 30µg/mg and [19]300µg/mg
considered as “Microalbuminuria”.
[19]
 ACR < 30.0µg/mg considered as “Normal”.
Serum uric acid was measured by using SemiAutomatic Biochemical Analyzer (MERCKMicrolab-300). Urinary Albumin and Urinary
Creatinine was measured by using Fully-Automatic
Biochemical Analyzer (ROCH-C501).
The correlation between Serum uric acid levels with
albuminuria and urinary ACR was determined by
using SPSS software version-22.

OBSERVATION AND RESULTS
Majority of the patients were Age interval 61-70 year 72 (45.9 %) compare to other age interval.
Majority of the patients were male 87 (54.7 %), followed by female 72(45.3%).
Majority of the patients were BMI interval (25-30) 89(56.0 %), followed by BMI interval (<25) 32(20.1%)
and BMI interval (>30) 38(23.9%).

Figure 1: Frequency Distribution of Age Group (year)

[Figure 1] shows the Age group distribution of the study subjects. It is illustrated from table that the majority
of the patients were Age interval 61-70 year 72 (45.9 %) compare to other age interval.
© JIMI • JAN - MAR 2020 • VOL. 14
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Table 1:- Represent the Frequency Distribution of Urinary ACR.
U.ACR
Normo Albuminuria
Micro Albuminuria
Macro Albuminuria

Frequency
65
72
22

Percent (n/N=159)
40.9
45.3
13.8

[Table1 and Figure] shows the U.ACR (Urinary Albumin-Creatinine Ratio) distribution of the study
subjects. Majority of the patients were Micro-Albuminuria 72 (45.3 %), followed by Normo Albuminuria
65(40.9%) and Macro-Albuminuria 22(13.8%).
Table 2:- Represent the Frequency Distribution of Serum Uric Acid.
Serum Uric Acid
Normo- Uricemia
Hyperuricemia

Frequency
135
24

Percent (n/N=159)
84.9
15.1

[Table 2 and Figure]shows the Serum Uric Acid distribution of the study subjects. Majority of the patients
were Normo- Uricemia 135 (84.9 %), followed by Hyperuricemia 24(15.1%).
Table 3:- Represent the Relationship between Urinary ACR Categories with respect to Serum Uric
Acid.
Variable

Serum Uric
Acid

Category

Urinary ACR(n/N=159)

P-Value

Normo Albuminuriaf
(%)

Micro
Albuminuria
f (%)

Macro
Albuminuria
f (%)

NormoUrecimia

61(93.8)

58(80.6)

16(72.7)

Hyper Urecimia

4(6.2)

14(19.4)

6(27.3)

0.022

(For Significant we have be used Chi-Square test)
40

© JIMI • JAN - MAR 2020 • VOL. 14

JOURNAL OF INTERNAL MEDICINE OF INDIA • JAN - MAR 2020 • VOL. 14 • NO. 1 • RNI No. 69152/98

[Table 3 and Figure]Show Represent the Relationship between U.ACR (Normo-Albuminuria, MicroAlbuminuria, and Macro-Albuminuria) with respect to Serum Uric Acid.
It was significant because P- value (<0.05) in our study.
Table 4:- Represent the Relationship between Urinary ACR Categories with respect to HBA1C.
Variable

Urinary ACR(n/N=159)

Category

HBA1C

P-Value

Normo Albuminuria
f (%)

Micro Albuminuria
f (%)

Macro Albuminuria
f (%)

<7%

3(4.6)

6(8.3)

1(4.5)

≥7%

62(95.4)

66(91.7)

21(95.5)

0.627

(For Significant we have be used Chi-Square test)

[Table 4 and Figure]Show Represent the Relationship between U.ACR (Normo-Albuminuria, MicroAlbuminuria, and Macro-Albuminuria) with respect to HBA1C.It was not significant because P- value
(>0.05) in our study.
Table 5:- Represent the Significant between Serum Uric Acid Categories with respect to variables.
Variable
Urinary ACR
HBA1C
e-GFR
Sodium
Potassium

Serum Uric Acid(n/N=159)
Normo- Uricemia
288.8±1052.1
9.7±2.6
91.2±18.3
135.4±5
4.2±0.8

P-Value
Hyperuricemia
273.1±385.8
9.9±2.3
79.6±21.9
135.2±4.7
4.9±1.1

0.896
0.689
0.021
0.870
0.008

(For Significant difference of parametric data we have be used Independent t-test)
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[Table 5]shows the Significant between Serum Uric Acid Categories with respect to variables.All variable
ware significant difference without ACR, HBA1c and Na variable because P-value is (<0.05) in our study.
Table 6:- Represent the Significant between Serum Uric Acid Categories with respect to variables.
Serum Uric Acid(n/N=159)
Normo- Uricemia
Hyperuricemia
15.7±68.1
16.4±27
0.01±0.021
0.07±0.027
0.98±0.14
0.96±0.20
302.9±84
331.2±103
3.3±0.7
3.5±0.7
3.3±0.7
3.3±0.8
6.5±0.9
6.8±1

Variable
Urinary Albumin (mg/dl)
Urinary Creatinine(g/dl)
S.Creatinine
RBS
Globulin
Albumin
Total Protein

P-Value
0.114
0.521
0.088
0.416
0.025
0.726
0.281

(For Significant difference of parametric data we have be used Independent t-test)
[Table 6]shows the Significant between Serum Uric Acid Categories with respect to variables.All variable
ware significant difference variable because P-value is (>0.05) in our study.
Table 7:- Regression analysis between U.ACR with Serum Uric Acid.
R

R Square

Adjusted R Square

0.091

0.009

0.012

Std. Error of the
Estimate
915.544

Predictors: (Constant), Uric Acid (mg/dl)
Coefficientsa

(Constant) S.Uric
Acid

Unstandardized
Coefficients
B
Std. Error
71.091
162.940
39.104
32.892

Standardized
Coefficients
Beta
0 .091

t

P Value

0.445 <0.001
1.220 <0.001

Dependent Variable: Urinary ACR
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Table 8:-Regression analysis between U.ACR Category with Serum Uric Acid.
Step

-2 Log likelihood

1

226.193
Chi-square

Model
S.Uric Acid
Constant

Nagelkerke R
Square
.051
Sig.

1

B

S.E.

8.248
Wald

df

Sig.

.004
Exp(B)

.223
-.685

.081
.421

7.025
2.623

1
1

.008
.12

1.217
.501

DISCUSSION:
Demographic Profile
The study recruited a total of 159 patients consisting
of the majority of the male cases (54.7%) followed
by female cases (45.3%). In relevant to our study,
D Kaushal et al. showed the prevalence of T2DM
majorly observed in males (52%) followed by
female cases (48%). Kaifeeet al.[20] also reported the
majority of male cases followed by female cases.
In contradiction to our findings,John BB et al.[21]
reported in their study that in women, the disorder
(T2DM) is more common.
According to the age-wise distribution of the cases,
it was observed that the most common age group
that was observed with the majority of the cases was
between 61-70 years (45.9%) followed by the other
© JIMI • JAN - MAR 2020 • VOL. 14

Cox & Snell R
Square
.041
df

age groups between 51-60(30.2%) years and 40-50
years (23.9%). Moreover, the minimum age of the
study subjects in our study was 40 years whereas the
maximum age was 70 years. However the findings
by D Kaushal et al.[22] revealed that twenty eight male
patients and thirty two female patients between the
age of 18-70 years. On the other hand, Kaifeeet al.[20]
reported that the minimum age of the patients was 40
years whereas the maximum age of the patients was
eighty years.[20]
The present study reported that the mean HbA1C
of the study subjects was 9.7±2.5. The findings by
D Kaushal et al.[22] reported that the mean HbA11c
of the total cases (100 cases) was 6.99±1.21. The
difference might be due to the sample size. However,
Bonakdaran S et al.[23] in their study reported that the
mean HbA1C in their study was 8.68 ± 1.96%. It was
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assumed that the difference in these values might be
due to the poor glycemic control in patients. Another
study conducted by LangotePS et al.[8] showed that
the mean HbA1C was found to be more in macroalbuminuric group than in micro-albuminuric group,
whereas in normo-albuminuria group, the mean
HbA1C was found to be 5.81±1.50.
Urinary ACR in study:
The mean Urinary ACR in our study was found
to be 286.4±980 μg/mg. However, in the findings
revealed by Bonakdaran S et al,[23] showed that in
the patients with T2DM, the mean urinary ACR
was 32.52±54.96μg/mg which clearly contradicts
our findings. On the other hand, D Kaushal et al.
reported that the mean urinary ACR in their study
was 144.5±71.10 μg/mg.
In patients with T2DM, the study subjects were
grouped according to Urinary ACR levels as
normo-albuminuric, micro-albuminuric and macroalbuminuric patients and it was recorded that there
were 72 micro-albuminuric cases followed by 65
normo-albuminuric cases and 22 macro-albuminuric
cases. However, D Kaushal et al. in their study
also grouped the study subjects in three groups
and reported that the majority of the patients were
observed in Normo-albuminuria group (46 cases)
followed by Micro-Albuminuria (thirty-three cases)
and Macro-Albuminuria (21cases).
Serum Uric Acid level in the study:
The mean serum uric acid in our present findings was
noted as 5±2.2 whereas Kaifee M, et al.[20] reported
that the mean serum uric acid of the study population
was 6.18 ± 0.89mg/dl, which is quite relevant to our
findings. However, in patients with T2DM, the mean
of the uric acid according to the study conducted
by Chin-Hsiao Tseng et al was 5.6 ± 1.9 mg/dl.
Moreover, Bonakdaran S et al,[23] also reported that
in patients with T2DM, the mean of the serum uric
acid was 5.55 ± 1.47 mg/dl.
Of the total cases in the present study Hyperuricemia
was present in 24% of the cases whereas there were
84.9% of the cases with Normo- uricemia. However,
Kaifeeet al.[20] reported that of the total cases (sixty
patients) Hyperuricemia was presented in 34% of the
total population.
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The present study showed that GFR was statistically
significant with the three groups (Normo, Micro &
Macro Albuminuria). Our findings correlated with
the findings of Kaifee et al.,[20] which also reported
that GFR significantly associated with different
Albuminuria groups. Moreover, the other variables
like BMI and gender in our study showed no statical
significance with the three groups of ACR.
Relation of serum Uric Acid level with urinary
ACR:
Our findings also revealed that serum uric acid was
significantly associated with urinary ACR. In relevant
to our findings, Kaifeeet al.[20] reported that there is
an association between serum uric acid and urinary
ACR. Similarly, D Kaushal et al.[22] also reported
that Serum Uric Acid is significantly associated with
urinary ACR. On the other hand, the present study
showed that HbA1c was not associated with urinary
ACR. Moreover, the variables like Age, weight and
height showed no association with urinary ACR.
A correlation between the variables like e-GFR,
glycated haemoglobin was observed with urinary
ACR in our present whereas the variables like Uric
Acid (mg/dl) and BMI showed no correlation. The
findings by Prabhuswamy KM et al.[24] revealed
that parameters like HbA1c and blood urea were
significantly correlated with urine micro albumin.
However, D Kaushal et al. reported that a positive
significant correlation (P < .001) was observed
between the Serum Uric acid concentration and serum
creatinine,urinary ACR, HbA1c. Similar results were
shown by the study carried out by Bonakdaran S et
al,[23] indicating that serum uric Acid & urinary ACR
were significantly correlated.
Statistical Analysis:The data was collected and entered in MS excel
2013. Different statistical analysis was performed
by using SPSS software version-22. The onesample Kolmogorov – Smirnov test was employed
to determine whether the date sets differed from a
normal distribution or not. Normally distributed
data was analyzed by using parametric tests and
non – normally distributed data was analyzed by
using non-parametric tests. Descriptive statistics
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was calculated for quantitative variables. Frequency
along with percentages was calculated for qualitative
and categorical variables. Graphical representation
of the variable was shown to understand the results
clearly and the categorical data was analyzed by
using Chi-Square test.
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Review Article

Prospective Study of Reactive Tubercular arthritis in Patients
with Pulmonary and Extra Pulmonary Tuberculosis
at Tertiary Care Center of North India
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ABSTRACT:
Background: Tuberculous Rheumatism (Poncet’s disease) is a non-destructive para- infective polyarthritis
occurring in patients with Pulmonary and Extra pulmonary tuberculosis. It is associated with tuberculosis with
no evidence of direct bacteriological involvement of the joint.
Objective: To study the clinical presentation, pattern of reactive tubercular arthritis and clinical outcome in
form of improvement after taking anti-tubercular drugs.
Materials and Methods: It was a cross-sectional, prospective and observational study conducted in TB (both
pulmonary and extrapulmonary) patients presented with rheumatism, diagnosed and registered under directly
observed treatment system (DOTS) at a tertiary care hospital in Agra from October 2016 to August 2018. This
study was carried out in the Department of Medicine, S.N. Medical College, Agra. A total of 50 patients were
enrolled in the study.
Results: Out of 50 patients only 11 were diagnosed as Poncet’s disease. Among them 5 were males and 6 were
females. The maximum number of patients with Poncet’s disease were in the age group 21-25 years (45.45%).
Patients were subjected to tuberculine test and it was positive in all the 11 patients (100%). In the present
study 4 of the 11 patients (36.36%) were sputum positive pulmonary tuberculosis. The remaining 7 (63.63%)
were cases of extrapulmonary tuberculosis. Lymph node tuberculosis was seen in 7 (63.64%). Polyarticular
(more than 5 joint) involvement was seen in 1 patient (9.10%), oligoarticular (less than 4 joints) in 4 (36.36%)
and monoarticular (1) in 6 patients (54.54%). Ankle joint was found to be the most common joint involved
among our patients (63.64%). None of the patients had erosions as documented on high resolution ultrasound
or deformities.
Conclusion: Poncet’s is a reactive arthritis which is relatively rare even in a TB endemic region like our country.
Most of our cases had extra-pulmonary TB. All of the cases had complete response to ATT.
Key words: Poncets arthritis, pulmonary and extrapulmonary tuberculosis, tubercular rheumatism.
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INTRODUCTION:
The occurrence of polyarthritis in patients with active
tuberculosis
was first reported by Antonin Poncet in
1
1897 . In contrast to the usual tuberculous arthritis
which is monoarticular, infectious and destructive,
tuberculous rheumatism (Poncet’s disease) is a nondestructive para- infective polyarthritis occurring in
patients with active tuberculosis. TUBERCULOUS
RHEUMATISM OR PONCET’S disease is
polyarthritis associated with tuberculosis with no
evidence of direct bacteriological involvement of
the joints.2 It more often affects young people and is
slightly more common in women. Clinical findings
include fever, malaise, polyarthritis of large joints
such as knees, ankle and at times wrist joints. The
pathogenesis of Poncet’s arthritis remains to be
established but it appears to be multifactorial with
CD4+ and CD8+T cells, molecular mimicry between
mycobacterial HSP65 (Heat Shock Protein) and
human HSP, and hypersensitivity against tuberculous
proteins play a role.
The arthritis in Poncet’s disease resolves completely
on anti-tuberculosis therapy. The diagnosis of this
entity is largely clinical and is made by excluding
other causes of polyarthritis in a patient with
documented active tuberculosis. The controversy
surrounding the existence of tuberculous rheumatism
had been due largely to Poncet’s rather broad concept
of tuberculous rheumatism, which was based on the
association of polyarthritis with (i) active or inactive
visceral tuberculosis or (ii) a family history of
tuberculosis or (iii) the presence of a true tuberculous
joint in any patient before, coincident with, or
following a polyarthritis of any type.2

were then followed every week till the 12 week.
If the arthritis resolved at the end of follow-up,
the patients were considered as a case of poncet’s
arthritis. The second follow up will be done at the end
of completion of therapy i.e. at 6 months to see for
persistent improvement in symptoms or recurrence.
During the period of treatment patients will be asked
to inform in case of recurrence of arthritis.
The following is the battery of investigations, which
were used for all the patients.
Investigations:
•

Hemogram with ESR (Westgren’s Method)

•

Tuberculin Test (Mantoux)

•

Chest X-ray (PA view), X-ray abdomen (supine
& erect) and X-ray of the joint involved.

•

LFT (SGOT/SGPT)

•

RFT (S. Creatinine, Blood Urea)

•

Serum Uric Acid/ RF / CRP / ANA by
immunoflorescence (if required)

•

Ultrasound abdomen

•

HRUS of the involved joint

•

Ascitic fluid analysis (cytology, biology &
adenosine deaminase levels)

•

CSF (cytology, biology, AFB, culture sensitivity
for M. tuberculosis and ADA levels)

•

Pleural fluid analysis (cytology, biology &
adenosine deaminase levels) in case of pleural
effusion.

•

Synovial fluid analysis (cytology, biology, AFB,
culture sensitivity for M. tuberculosis and ADA
levels)

Objective:
•

To study the clinical presentation of reactive
tubercular arthritis

•

Node Biopsy (FNAC or if inconclusive Excision
Biopsy)

•

To study pattern of reactive tubercular arthritis

•

DNA PCR / gene expert / BACTEC if required.

•

To study the clinical improvement on antitubercular drugs.

Aspiration was performed with 22 or 23 gauge
needle attached to a 20ml disposable syringe. The
needle was introduced into the target and suction
was applied by retracting the syringe plunger to
the 1-2 ml mark. The needle moved back and forth
four to five times in same plane to ensure minimal
bleeding. The aspirated material was expressed into

METHODS:
Consent was taken from patients who will full-filled
the inclusion criteria for the study. These patients
were started on Anti-tuberculosis treatment. Patients
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the slides and the material was smeared by pressing
this material on the slide with another slide. Smears
were air-dried, methanol fixed and May-Grunwald
Giemsa (MGG) stained and Ziehl-Neelsen staining
was done.

No. of patients with poncet’s disease were 5 (male)
and 6 (female), however this sex distribution is not
statistically significant.
Mantoux positivity was noted in all patients of the
poncet’s disease. Fisher’s Exact Test p value 0.005 for
poncet’s disease considered significant and p value
is 0.1713 for non-poncet’s disease not significant
(table2).

RESULTS:
This study was carried out in the Department of
Medicine, S.N. Medical College and Associated
Hospitals Agra, over a period of 18 months. Approval
of Institutional Ethical Committee was taken to
conduct the above study.

Though Oligo articular is common in the disease,
however mono articular and poly articular
involvement also noted. Fisher’s Exact Test p value
is 0.014 considered very significant (table3).

Total of 50 cases were examined & investigated. Out
of 50 patients 11 were identified as poncet’s arthritis
in accordance with Aman and Pinto’s criteria22.
Fisher’s Exact Test p value is 0.0014 considered very
significant (table1).

Most of the patients found in symptomatic relief
within 6 weeks of initiation of treatment. Fisher’s
Exact Test p value is 0.014 considered very significant
(table3).

Total no. of patients of the disease were maximum in
age group of 21-25 years. However this distribution
is statistically not significant (table1).

The common joint involvement in the study group
was ankle joint involvement Fisher’s Exact Test p
value is 0.0087 considered very significant (table3).

Table 1. Poncet’s and Non-poncet’s
Poncet’s

Non-Poncet’s

Poncet’s

Non-Poncet’s

Age

Poncet’s

Non-Poncet’s

-

1

-

3

6

2

3

-

4

2

1

2

2

-

1

6

-

6

8

-

-

10

5

-

-

22

11

-

20

19

4

11

M

F

M

F

MP

MN

MP

MN

15 – 20

-

1

-

2

1

-

2

21 – 25

4

1

4

5

5

-

26 – 30

1

2

6

-

3

31 – 35

-

2

-

7

36 – 40

-

-

7

Total

5

6

17

G. Total

11

39

11

39

15

Table 1:Comparision between poncets and non poncets among populations of different age groups,
gender and montoux sensitivity.

Table 2. Poncets disease

Type of EPTB
(N-11)

Lymph
Node

Mantoux

Pleural

Abdomen

Skin

Tubercular
Meningitis

7

11

2

0

0

0

Table 2:Types of extra pulmonary tuberculosis with poncets disease
© JIMI • JAN - MAR 2020 • VOL. 14
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Table3.
Joint Involvement
Time of Resolution (In Week)
Joint Involvement

Mono Articular
6
<6
9
Ankle
7

Oligo Articular
4
6 – 12
2
Knee
3

Poly Articular
1
> 12
0
Multiple
1

Total
11
11
11

Table 3:Number of joints involved, types of joints involved and time of
resolution after taking antitubercular therapy.

Graph 1

Graph 1:Comparision between poncets and non poncets among populations of different age groups,
gender and montoux sensitivity.

Graph 2

Graph 2:Types of extra pulmonary tuberculosis with poncets disease.
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Graph 3

Graph 3:Number of joints involved, types of joints involved and time of
resolution after taking antitubercular therapy.

DISCUSSION:
Total of 50 patients with tuberculosis were included
in the study over a period of 18 months. Out of these
patients only 11 were diagnosed as Poncet’s disease.
Serology for human immunodeficiency virus
(HIV) was negative in all patients. In the present
study over period of 18 months of the 50 patients
included, 11 ( 5 males, 6 females) were found to be
of Poncet’s arthritis. Aman Sharma et al(2015), in
their study identified 23 cases (11 males,12 females)
of Poncet’s disease over a duration of 4 years. In
the present study, the maximum number of patient’s
with Poncet’s disease were in the age group 21-25
years i.e. 5 out of 11(45.45%). In this study all the
patient’s were subjected to tuberculine test and it
was positive in all the 11 patients (100%) whereas
Aman Sharma et.al. (2015) in there study did
tuberculine test in 21 patients. The test was positive
in 17 (80.95%). In the present study 4 of the 11
patients (36.36%)were sputum positive pulmonary
tuberculosis. The remaining 7 (63.63%) were cases
of extrapulmonary tuberculosis. Aman Sharma et.al.
(2015) in their study found 1 patient with sputum
positive pulmonary tuberculosis. In the present study
© JIMI • JAN - MAR 2020 • VOL. 14

lymph node tuberculosis was seen in 7 (63.64%). It
was most common extra pulmonary site involved
in our study. Aman Sharma et.al.(2015) in their
study found 5 (21.73%) patients had evidence of
pulmonary tuberculosis, rest had extra pulmonary
tuberculosis. In our study polyarticular (more than
5 joint) involvement was seen in 1 patient (9.10%),
oligoarticular (less than 4 joints) in 4 (36.36%) and
monoarticular(1) in 6 patients (54.54%). Ankle joint
was found to be thye most common joint involved
among our patients(63.64%). None of the patients had
erosions or deformities.Aman Sharma et.al.(2015) in
their study found joint involvement was polyarticular
(more than equal 5) in 10 patients(43.48%) and
oligoarticular in 13 patients(56.52%). Ankle was the
commonest joint involoved in 20 cases(86.96%), knee
in 12 cases (52.17%), wrist in 7 cases(30.44%), small
joints of hand in 7 (30.44%), elbow involvement in
3(13.04%) and shoulder in 3(13.04%). None of the
patients had erosions or deformities.
CONCLUSION:
Poncet’s is a reactive arthritis which is relatively rare
even in a TB endemic region like our country . The
diagnosis of Poncet’s disease in most cases isclinical
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due to lack of clinical criteria. Most of our cases had
extra-pulmonary TB. In most of our patients, joint
symptoms were the presenting manifestation with
oligoarticular involvement being the commonest
presentation. All these cases had complete response
to ATT. None showed any residual deformity. The
limitations of our study was the limited time as well
as the number of patients enrolled in the study.
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Review Article

A Study of Clinical Profile of Methanol Poisoning patients in a
Mass Casuality
Shweta Sharma1, Dhanveer Singh2, Raja Singhal 3, Rachna Semwal 4
ABSTRACT:
Methanol is a toxic substance. Poisoning of which result from consumption of adulterated alcohol. In February
2018 outbreak of methanol poisoning occurred in Saharanpur Uttarpradesh. We studied the clinical profile and
outcome of the patients admitted for methanol poisoning in SVBP hospital meerut. We found out the mortality
rate of 50% in first 24 hours after the consumption and that with the early treatment and care outcome of the
patients can be improved.

INTRODUCTION
Methanol is a toxic alcohol which is present in
many solvents, antifreeze solutions, glass cleaners
etc. Most common cause of methanol poisoning in

The latent period of methanol poisoning i.e,
appearance of symptoms occur after 0.5-4 hrs for
pure methanol while it is 12 to 24 hrs for combination
of methanol and ethanol i.e, adulterated alcohol
consumption.
The symptoms of poisoning include nausea,
vomiting, abdominal pain, confusion, drowsiness,
acute dyspnea, loss of vision and convulsions. Severe
poisoning often leads to death.
1. Associate Proff. Medicine, LLRM Medical
College, Meerut
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India is adulteration of alcohol. Toxic metabolite
of methanol is formaldehyde formed after action
of alcohol dehydrogenase present in liver. This
formaldehyde is then converted to formic acid after
action of formaldehyde dehydrogenase in liver only.

Materials and Methods- On 8th of February 2019
an outbreak of methanol poisoning occurred in
Saharanpur area of Western UP [India]. Around 40
patients who had consumed adulterated alcohol came
in SVBP hospital Meerut of which 20 were brought
dead. The remaining 20 were admitted, managed
in icu setting and followed prospectively regarding
outcomes of methanol poisoning.
Investigations done were- The 20 patients who
were admitted their blood samples were collected
at the time of admission and investigated for- ABG
(arterial blood gas analysis)
-LFT, KFT
-Serum electrolytes
-hemogram
-Urine analysis
© JIMI • JAN - MAR 2020 • VOL. 14
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Also fundoscopy of these patients was done.
Observation—
Symptoms at time of admission: On observation
of symptoms it was analysed that headache was
present in all. Nausea and vomiting was present in 18
patients. There was presence of altered mental status
in 12 patients varying from irritability ,drowsiness
,confusion and coma and visual disturbances were
present in 17 patients in form of blurred vision to
complete loss of vision.
SYMPTOMS
Headache
Vomiting
Nausea
Visual Disturbances
Altered mental status

NO. OF
PATIENTS[N=20]
20
18
18
17
12

*[n>20 – as each patient was found positive for more
than 1 symptoms that is multisymptomatic]
On analysis of the investigations done we observed –
–

metabolic acidosis with pH ≤7.3 and increased
anion gap of >25 on ABG in 13 patients.

–

LFT (liver function test) in 11 patients showed
to have values > 2 times of UNL.

–

KFT was deranged in 4 patients.
- Hematocrit (PCV) was more than 45 in about
10 patients.

–

On fundoscopy pappilitis was present in all as
a result of which around 17 patients had visual
disturbances of which are 4 patients became
totally blind on 2nd day.

INVESTIGATION

NO.OF PATIENTS
WITH DERRANGED
VALUES[N=20]
Metabolic Acidosis
13
LFT >2 times of UNL
11
KFT
4
PCV
10
Fundoscopy
20
*[n>20-as each patient have derangement in more
than one investigation]
© JIMI • JAN - MAR 2020 • VOL. 14

MORTALITY OBSERVED IN METHANOL
POISONING PATIENTS
Out of 40 patients brought 20 patients were brought
dead on presentation in the emergency room.20
patients who were alive were treated and in them no
further mortality occurred. This may be attributed
to the lesser amount of alcohol consumed by those
alive together with the treatment they received in
appropriate time.
Treatment given- The patients were treated in
intensive care unit. Airway of the patients was
secured. Breathing was maintained. Circulation was
supported with IV fluids and those in shock were
given ionotropic support.Correction of metabolic
acidosis was given priority. Bicarbonate deficit (in
ml) was calculated as 0.5body weight (18- observed
bicarbonate value). Of this deficit half was injected
as bolus and half over 30 minutes.
Firstly Ethanol was given orally as a loading dose
at the dose of 1ml/kg of absolute alcohol diluted in
4 volume of water. Then as maintenance dose of
0.5ml/kg every 2 hrly.
Electrolyte imbalance was corrected accordingly.
Injection thiamine (vitamin B1)100mg was
administered to all patients.
To prevent the deterioration of visual symptoms
glucocorticoid Pulse therapy was administered i.e,
i.v. methylprendnisolone 1gm once a day for 3 days
followed by 60mg tablet a day for 7 days then tapered
accordingly.
RESULTS
on analysis we found that out of 20 patients 10 had
PCV ≥45%. Around 50% of patients had LFT ≥ 2
times of upper normal limit. Two third patients had
deranged KFT. Metabolic acidosis was present in
half of them.
Regarding symptoms vomiting was present in all of
them. 98% of patients had headache and 95% had
visual disturbances. 60% of them presented with
altered sensorium. The only residual morbidity was
visual loss which remained there in two patients
despite all possible measures.
CONCLUSION
Methanol poisoning carries a very grave prognosis.
Methanol is a highly lethal substance with a very
55
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high mortality ,As in cases of underlying liver
disease or with very high intake survival is difficult
. Even in cases brought to health facility on time it
is associated with permanent visual impairment in
some patients. So timely management is necessary
to decrease mortality and improve visual outcome.
With the treatment given in above patients brought
with methanol poisoning all of them who were alive
were saved. While residual morbidity in the form of
decreased visual acquity remained in 2 patients.
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Review Article

COVID and Thrombotic Phenomenon
Satish Kumar Gupta1, Prabhat Prakash Gupta2, Praveen Gupta3
ABSTRACT:
Initially, SARS-CoV-2 was considered to be a respiratory virus primarily affecting the respiratory tract, causing
pneumonia and acute respiratory distress syndrome (ARDS). But as the disease spread to other parts of the
world, autopsy findings revealed that, in addition to the expected features of diffuse alveolar damage as found in
ARDS, platelet-fibrin thrombi are a common microscopic finding in the small pulmonary vasculature, occurring
in as much as 80-100% of lungs undergoing autopsy. Hence, soon it became clear that the changes in lung are
primarily thrombotic phenomenon associated with inflammation causing V/Q mismatch and hypoxia. Not only
in lung, prothrombotic state manifests as microvascular thrombosis, venous, or arterial thrombosis, in other
parts of body leading to diverse clinical presentations with adverse prognosis. Hence the disease is now being
labelled as thrombo-inflammatory disorder.
The observations were supported by lab parameters come from patients with severe COVID-19 not who only
have elevated acute phase reactants, such as fibrinogen and CRP (C-reactive protein) but also elevated D-Dimer
and both appear to have correlation with worsening severity of COVID-19
There were some doubts that syndrome may not represent Disseminated Intravascular Coagulation (DIC),
however it was observed that one doesn’t come across rise in aPTT and/or PT and thrombocytopenia as seen
in the classical DIC resulting from bacterial sepsis or trauma, if at all the parameters are affected the effect is
minimal.
Evidence is paramount that disease affects microvascular, macrovascular components of arterial as well as
venous channels, affecting all age groups more so in severe cases. However, the treatment protocols for various
aspects of spectrum of disease need to defined and consensus is yet to evolve. Until then, use of anticoagulants
in COVID -19 is left to treating physicians as per their choice.

Coronavirus disease 2019 (COVID- 19) was declared
as global pandemic by WHO on 11 March 2020.
Mankind is being said to witness one pandemic every
hundred years and this one has been the greatest
public health challenges since the Spanish ﬂu in
1920 about 100 years ago.
SARS CoV-2 is said to be respiratory virus and
effects of COVID-19 were initially considered to
primarily affect the respiratory tract by causing
pneumonia and acute respiratory distress syndrome
(ARDS), but as the disease spread to other parts
of the world it was understood that the changes in
lung too are primarily thrombotic phenomenon

associated with inflammation causing V/Q mismatch
and hypoxia. Not only in lung, prothrombotic state
manifests as microvascular thrombosis, venous, or
arterial thrombosis, in other parts of body leading to
diverse clinical presentations with adverse prognosis.
Hence the disease is being labelled as thromboinflammatory disorder.
Much data is not available demonstrating the precise
mechanisms of the link between SARS-CoV-2
infection, thrombosis, and clinical outcomes, Further
research may be able to define how SARS-CoV-2
infection results in thrombotic complications and
how this impacts the disease course and severity.
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Coronaviruses in current century causing human
disease

resulting from bacterial sepsis or trauma, if at all the
parameters are affected the effect is minimal.

In present century three beta coronaviruses including
SARS-CoV, MERS-CoV, and lately SARS-CoV-2.
have been known to cause severe acute respiratory
syndrome. While the MERS-CoV binds to DPP4 (dipeptidyl peptidase 4), both SARS-CoV-2 and
SARS-CoV bind to human cells via the ACE-2
(angiotensin-converting enzyme 2) receptor. What
makes SARS Cov2 more thrombogenic than other
two viruses of same family is interesting as well as
intriguing.

Arterial Thrombosis in COVID-19

Markers of Inflammation and Coagulation in
Covid-19
It was observed that patients with severe COVID-19
not only have elevated acute phase reactants, such
as fibrinogen and CRP (C-reactive protein) but also
elevated D-Dimer and both appear to have correlation
with worsening severity of COVID-19
D-dimer, a fibrin degradation product released when
plasmin cleaves cross-linked fibrin, is found to be
higher in patients with severe COVID-19 when
compared with non-severe disease(1,2). Hence
plasma D-dimer measurement is emerging as a
direct prognostic marker in COVID-19. Studies
have demonstrated non survivors of COVID-19 have
an elevated D-dimer level, and D-dimer continues
to show unabated increase during admission till
death(3,4).
Coagulation disorder in COVID-19 affects both
macrovascular as well as microvascular channels
involving arterial and venous components. In severe
disease coagulopathy is so frequent and profound
that the disease is being labelled as primary vascular
disease rather than respiratory pathology.
How is
COVID-19-associated coagulopathy
different from disseminated intravascular
coagulopathy (DIC)?
Commonly coagulopathy observed in patients
hospitalized with COVID-19 is characterized
by elevations in fibrinogen and D-dimer levels.
This is associated with a parallel rise in markers
of inflammation (e.g. CRP LDH) However one
does not come across rise in aPTT and/or PT and
thrombocytopenia as seen in the classical DIC
58

There were preliminary reports of ischemic strokes
affecting younger patients with no associated CV risk
factors. Indeed, several groups have now reported
rates of acute ischemic stroke of between 3% and 5%
in patients admitted to hospital with COVID-19(5,6).
Not only strokes but also cardiologist colleagues
have been regularly reporting COVID 19 presenting
as Acute Coronary Syndrome with subtle non ST
elevation changes in ECG. Acute myocardial injury is
reported in as much as 20% of hospital presentations
leading to 5 times higher mortality in patients
with underlying cardiovascular disease(7). The
underlying cause of myocardial injury is not yet well
understood, but direct damage to myocardial tissue
by SARS-CoV-2 in addition to potential damage
from hypoxia or severe sepsis is speculated in view
of presence of ACE-2 receptor signaling in vessels
and myocardium. Therefore, controlling associated
cardiovascular risk factors in patients with COVID-19
should remain a priority to save lives(8,9).
In addition to VTE, there are emerging reports
that the rate of arterial thromboembolism is
increased in patients with COVID-19. Pulmonary
artery thromboembolism has been a worry some
complication causing sudden deaths in these patients.
COVID-19 and Microvascular Thrombosis
Macrovascular thrombosis may lead the catastrophic
outcomes, however the most common coagulation
disorder in Covid-19 is microvascular thrombosis
especially in pulmonary vasculature. Though
Pulmonary microvascular thrombosis has been
previously described in autopsies during outbreaks
SARS-CoV and MERS-CoV(10–12). But this
phenomenon seems more pronounced in severe
SARS-CoV-2 infection, so much so that histology
from patients with COVID-19-associated respiratory
failure demonstrated a 9-fold increase in the
prevalence of alveolar-capillary microthrombi in
comparison to patients with influenza. In these
cases to autopsy findings revealed that, in addition
to the expected features of diffuse alveolar damage
as found in ARDS, platelet-fibrin thrombi are a
© JIMI • JAN - MAR 2020 • VOL. 14
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common microscopic finding in the small pulmonary
vasculature, occurring in as much as 80% to 100%
of lungs undergoing autopsy(13,14). Happy hypoxia
in these patients has been attributed to these
microvascular thrombi rather than pure inflammation
of lung parenchyma.
Treatment options for Thrombosis in COVID-19
Apart from the usual symptomatic treatment strategies
Anti-inflammatory agents and anticoagulants remain
the cornerstone of treatment in these patients.
Anticoagulation
Preliminary reports have indicated that LMWH
(low molecular weight heparin) treatment reduced
mortality in COVID-19 patients with an elevated
D-dimer(15).
Dose range for LMWH varies from low dose
prophylaxis using 40mg/day of enoxaparin to
intermediate dose of 40mg twice a day. Several groups
have been using full-dose anticoagulation 1-2mg/kg
enoxaperin to prevent catastrophic thromboembolic
complications.
The heparins are most popular anticoagulants and
inhibit coagulation by inhibition of FXa or thrombin.
However, apart from anticoagulation effects, the
heparins appear to have pleiotropic effects that may
provide unique advantages in the context of viral
infection, including anti-inflammatory effects.  Some
recent studies have directly investigated the link
between heparin and SARS-CoV-2 and suggest that
heparin can directly bind with the spike protein of
the SARS-CoV-2 virus and, therefore, may have
antiviral properties(16).
It is important to note that heparin may cause heparininduced thrombocytopenia but in most cases it has not
been a serious problem, despite thrombocytopenia
and thrombosis both being common complications
of COVID-19.
Antiplatelet Agents as Potential Therapeutics for
COVID-19
The effect of aspirin in COVID-19 is yet to be
established. Though recent meta-analysis has
demonstrated that antiplatelet therapy is associated
with improved mortality in cases of sepsis(17).
© JIMI • JAN - MAR 2020 • VOL. 14

However, several other therapies with antiplatelet
effects, including dipyridamole are currently being
evaluated for their potential role in reducing the
severity of COVID-19. The antiplatelet agent
dipyridamole has recently been reported to suppress
SARS-CoV-2 replication in vitro, with some early
data suggesting that use of adjunct dipyridamole may
improve the clinical course in severe COVID-19(18).
Finally, the role of nafamostat, a serine protease
inhibitor which has antiplatelet effects and is currently
marketed in Asia for the treatment of disseminated
intravascular coagulation and pancreatitis, is being
evaluated(19)
Fibrinolysis in COVID-19
Fibrinolytic agents such as tPA (tissue-type
plasminogen activator) converts the inactive enzyme
plasminogen to plasmin leading to the subsequent
breakdown of cross-linked fibrin.
The benefits of tPA may be offset by the considerable
risk of major bleeding seen in non-stroke clinical
trials, which has led to the consideration of nebulized
therapy to increase local concentrations and reduce
systemic coagulation effects. Though use of
systemic tPA in preclinical and human models of
ARDS demonstrates improved oxygenation, and a
case report of tPA use in severe COVID-19 showed
an initial improvement in oxygenation during tPA
infusion, but this effect was lost after tPA therapy
ceased(20).
Recent clinical trial data suggested that, in severe
ARDS, nebulized fibrinolytic therapy is associated
with improved oxygenation and ventilatory
parameters, which may be another plausible treatment
option in COVID-19(21).
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Review Article

Role of Corticosteroids in Chronic Obstructive
Pulmonary Disease
Rajendra Prasad1, Huda Shamim2, Nikhil Gupta3, Rishabh Kacker4, Mohammad Tanzeem5
ABSTRACT:
Corticosteroid therapy has always been the mainstay pharmacological treatment for asthma. But its role in the
treatment of Chronic Obstructive Pulmonary Disease(COPD) has been a topic of discussion and debate in recent
decade. This article reviews the role of inhaled and systemic corticosteroids in COPD. Inhaled steroidsshould
be preferred in combination therapy in patients with moderate to severe COPD whereas systemic steroids have
its role proven in acute exacerbation of COPD. Also,elevated blood eosinophil counts in COPD patients have
shown improvement on steroid therapy.

INTRODUCTION:
Chronic Obstructive Pulmonary Disease (COPD) is
a common, preventable and treatable disease that is
characterized by persistent respiratory symptoms
and airflow limitation that is due to airway and/or
alveolar abnormalities usually caused by significant
exposure to noxious particles and gases. COPD is
one of the leading cause of morbidity and mortality
worldwide that induces an economic and social
burden that is both substantial and increasing. [1]
According to WHO estimates, more than 328 million
people have COPD worldwide where in 65 million
people have moderate to severe chronic obstructive
pulmonary disease (COPD). More than 3 million
people died of COPD in 2015, which corresponds to
5% of all deaths globally. Estimates show that COPD
will become the third leading cause of death worldwide
in 2030. [2,3] It is estimated that 55 million people
have COPD and is the second leading cause of death
in India in 2017.Amongthe major causes of COPD,
the role of tobacco smoking is well recognised.
However, a number of studies have suggested other
risk factors for COPDthat includes-smoke from
biomass fuel (wood, crop residue, and dung cake),

smoke from coal, mosquito coils, occupational
exposure,chemical exposure(plastic and textile
industries), treated pulmonary tuberculosis, lower
respiratory tract infections during childhood, long
standing bronchial asthma, deviated nasal septum,
outdoor air pollution andenvironmental tobacco
smoke. [4]
The role of corticosteroids in chronic obstructive
pulmonary disease (COPD) has been the subject
of controversy. Many studies have proven that
corticosteroids are effective in reducing symptoms,
exacerbations and improving lung function. There
is increase possibility that regular treatment with
inhaled corticosteroids (ICS) will be effective in
COPD. Aim of the present write up is to review the
role of corticosteroids in the treatment of COPD.
NATURE OF INFLAMMATION IN COPD:
Bronchial asthma and COPD both are inflammatory
airway diseases. While in asthma there is a significant
response to steroid therapy and marked reduction in
symptoms, prevent exacerbations and is used both as
reliever and controller therapy but in COPD response
to steroids are limited. This is due to the underlying
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pathophysiology and the nature of inflammation
which is different from that of asthma. In asthma, the
inflammatory cells are eosinophils, mast cells, type 2
helper CD4 Lymphocytes. The cytokines involved
are IL-4, IL-5 and IL-13. On the contrary in COPD,
the inflammatory cells are neutrophils, macrophages,
type-1 helper CD8 lymphocyte. Cytokines involved
are IL8 and tumor necrosis factor a. Steroids when
used in patients of asthma decrease the survival of
eosinophils and suppress cytokines IL-4, IL-5 and
IL-13. Steroid therapy in COPD prolongs the survival
of neutrophils, and does not suppress cytokines
IL8 and TNFa.[5-7] ln some patients of COPD
eosinophils contributes to inflammation and causes
airway obstruction. Although the eosinophilic
inflammation associated with clinical relevance in
patients with COPD is presently a topic of discussion,
eosinophil counts provide best guidance to the use
of corticosteroids. Recent studies on elevated blood
eosinophil counts in COPD patients have shown
improvement on steroid therapy. The threshold of
a blood eosinophil count >300 cells/ui identifies
the top continuous relationship between eosinophils
and ICS, and can be used to identify patients with
greatest likelihood of treatment benefit with ICS.
Combination therapies including ICS have shown
efficacy. The mechanism for an increased ICS effect
in COPD patients with higher blood eosinophil count
remains unclear.[l,8]
ROLE OF INHALED CORTICOSTEROIDS:
Most studies have found that regular treatment with
ICS alone does not modify the long term decline
in FEV1 nor the mortality in patients with COPD.
Inhaled steroids had a beneficial effect on frequency
of COPD exacerbations and rate of decline of quality
of life, whereas they did not appear to have consistent
effects on lung function decline or mortality in COPD
when used as a mono-component. Local side effects
(oropharyngeal candidiasis and hoarseness) were
increased, and the risk of pneumonia was possibly
increased. [9] Therefore, clinicians should balance
the potential benefits of inhaled steroids in COPD
against the potential side effects usually involved
with ICS.
Inhaled corticosteroid (ICS)/ Long acting beta-2
agonist (LABA) combination
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An ICS combined with a LABA is more effective
than the individual components in improving lung
function and health status and reducing exacerbations
in patients with exacerbations and moderate to very
severe COPD. [10,11] LABA/ICS combination helps
in slower decline of FEV1.
Triple inhaled therapy [Inhaled corticosteroid (ICS)/
Long acting beta-2 agonist (LABA) / Long acting antimuscarinic (LAMA)]
The step up in inhaled treatment to ICS plus LABA
plus LAMA (triple therapy) can be tried as this
may improve lung function, symptoms and prevent
exacerbations. Adding a LAMA to an existing
LABA/ICS improves lung function, patient
reported outcomes and exacerbation risk. [12-16]
Many studies have reported that triple therapy is
proven to be far more beneficial in reducing the
risk of future exacerbations, reducing symptoms
and improving the lung function in patients with
severe to very severe COPD when compared
to single therapy (LAMA) or LABA/LAMA or
combination LABA/ICS. On contrary, few studies
have suggested that triple therapy should not be
considered in asymptomatic subjects regardless of
the severity of airflow limitation, without a history
of exacerbations in the previous year, in subjects
without a correct diagnosis, or in subjects at high
risk of complications linked to its components,
particularly the ICS. [16]
ROLE OF SYSTEMIC CORTICOSTEROIDS:
Various studies have been conducted to show the
effect of systemic use of steroids by oral or parenteral
route in acute exacerbation of COPD, where they
have shown marked improvement in symptoms,
helps improve lung function over a short period
of time, and reduces recovery time. It also reduces
the rate of treatment failure, the rate of relapse in
hospitalized patients. The optimum duration of oral
steroid therapy is 2 weeks and discontinuation does
not result in COPD exacerbations.ln thestudy a 5-day
glucocorticoid treatment,(40 mg of prednisone)
course was non-inferior to a 14-day course with
respect to re-exacerbation during 6 months of followup. There was no significant difference in recovery
of lung function and disease-related symptoms,
but the shorter course resulted in a significantly
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reduced glucocorticoid exposure. [17]Systemic
corticosteroid treatment compared with placebo
significantly decreased treatment failure up to one
month and relapse after treatment for inpatients and
outpatients, and improved lung function, symptoms
of breathlessness and blood gases within three
days. It also reduces the length of hospital stay by
around one to two days in people who did not require
treatment with assisted ventilation in an ICU.
Parenteral corticosteroid treatment compared with
oral corticosteroid treatment did not significantly
decrease treatment failure, or improve lung
function, Quality of life, respiratory symptoms or
blood gases. [18,19] Prolonged use of oral steroids
has shown no benefit in chronic stable COPD due to
its high rate of systemic complications and numerous
side-effects such as increase risk of hyperglycemia,
steroid induced myopathy.
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374:733-43.
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6.

Cox G. Glucocorticoid treatment inhibits apoptosis in human neutrophils. J Immunology 1995;193:4719-25
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Watz H, Tetzlaff K, Wouters EF, et al. Blood eosinophil count and exacerbations in severe chronic
obstructive pulmonary disease after withdrawal
of inhaled corticosteroids: a post-hoc analysis of
the WISDOM trial. The Lancet Respiratory medicine 2016; 4: 390-8
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Yang IA, Clarke MS, Sim EH, Fong KM. Inhaled corticosteroids for stable chronic obstructive
pulmonary disease. Cochrane Database Syst Rev
2012; 7(7): CD002991

CONCLUSION:
Systemic steroids by oral or parenteral route should
be given to manage acute exacerbations which can be
discontinued within 2 weeks of initiation. Inhaled
ICS should be given in patients with moderate to
severe COPD to reduce symptoms and prevent future
exacerbations.lCS when combined with LABA has
shown to be more efficacious than used as a single
therapy. Triple therapy (ICS/LABA/LAMA) has an
advantage over LABA/ICS or LAMA/ICS in patients
of severe to very severe COPD and helps in improving
lung function when compared to the use of LABA/
ICS alone. A blood eosinophil count >300 cells/ui can
be used to identify patients with greatest likelihood
of treatment benefit with ICS.
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Case Report

Young Diabetes Mellitus with Cornoary Artery Disease
without Microvascular Complication
Ravi Kant1, Saumya Gupta2, Mohit Garg3
ABSTRACT:
Diabetes Mellitus (DM) is growing as pandemic all across the globe and its prevalence is increasing day by
day due to unhealthy eating habits and sedentary lifestyle. In a country like India, DM patients do not routine
health care visits like in western countries because in India, many patients don’t have access to quality health
care which leads to morbidity and mortality. We present a case that was diagnosed to be having young onset
CAD (macrovascular complications of DM) with no microvascular complications. This case report showed
that diabetic patients may have high chances of macrovascular complications even before appearance of
microvascular complications. So early screening for microvascular and macrovascular complications may be
required, particularly in India due to their typical phenotype and genotype.

INTRODUCTION:
Diabetes mellitus (DM) is a growing pandemic in the
world. Population affecting DM according to 2015
is more than 415 million adults and this number is
estimated to increase to 642 million by 20401. 95%
of patients have type 2 diabetes mellitus2. India is one
of the epicentres for global diabetes burden and has
2nd highest number of people living with diabetes1.
there are certain factors playing a role in this. One
of them is sedentary lifestyle and western eating
habits. Some phenotypic variations in Indian also
prone them to diabetes with high intra-abdominal fat
and insulin resistance with relatively lower BMI3.
Indians have the highest prevalence of DM among
Asians and the peak prevalence of the disease was
reached ~10 years earlier as compared with Chinese
and Japanese population4. Not only DM, they
have higher prevalence for metabolic syndrome

due to their typical phenotype which predispose
them to coronary artery disease (CAD). 65% of
Indians have diabetic and cardiac complications of
which most common is CAD (80%)5. According to
Chennai Urban Population Study (CUPS) data 2001,
prevalence of CAD in type 2 DM is 21.4% compared
to 9.1% in normal population6. So, there is a strong
correlation of type 2 DM with CAD, especially in
Indian population. Primary preventive modality for
CAD in a diabetic is lifestyle modifications with
regular exercise, healthy diet which is cheap and
effective way. Control of hyperglycaemia is the pivot
preventive modality for the diabetic patients which
may predispose various threats in diabetic patients.
We present a case in which uncontrolled diabetes
leads to young onset CAD without any microvascular
damage.
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CASE:
A 34yrs male with diabetes controlled on OHA
(metformin, glibenclamide and pioglitazone) for 5
years, cook by occupation presented to diabetic clinic
at AIIMS RISHIKESH with chest pain on exertion
for 4 days.
Patient was apparently normal 4 days back when he
developed chest pain which was sudden in onset,in
afternoon during working, severe, squeezing type
in left side of chest radiating to left hand and back
associated with dizziness and vomiting, no history of
sweating, tingling sensations, palpitations, shortness
of breath or sudden fall, not associated with muscular
activity or meals or change of posture. No history of
similar pain in the past. Had history of polyuria and
weight loss based on loosening of clothes. Patient
was vegetarian by diet, non-smoker, non-alcoholic,

bladder bowel habits were normal with adequate
sleep. except for diabetes, patient denied any history
of HTN, Dyslipidaemia, or tuberculosis in past.
His father and mother both were diabetic but not
grandfather.
When examined, patient was sitting comfortably with
BP-100/60mmHg, pulse -60beats per min, regular,
rhythmic, good volume with no radio-radial or radio
femoral delay, condition of vessel wall was normal.
There was no pallor, icterus, cyanosis, clubbing,
JVP was not raised, height: -167cm, weight: -63.1kg
with BMI: -22.69kg/m2. On auscultation, breath
sounds were equal on both sides and cardiovascular
examination was normal, no murmurs or added
sounds. No features of premature ageing, no signs
of insulin resistance. Patient’s ECG was done which
was not suggestive of any acute changes (figure1).

Figure 1. Showing ECG
Investigations at the time of admission (Table 1):
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Table 1
Investigation
Hemoglobin
Total leucocyte count
DLC(N/L/M)
Platelet count
MCV
MCH
MCHC
Total Bilirubin
Direct Bilirubin
SGPT
SGOT
ALP
GGT
S. Protein
S. Albumin
S. Globulin
Blood Urea
S. Creatinine
S. Na+
S. K+
S. Calcium
S. uric acid
Phosphorus
Viral markers(HIv/
HBsAg/ Anti-HCV)
HbA1C
CPK-MB
Trop I
Blood sugar fasting
Urine R/M

ABG for acidosis

Date 26/11/2019
14.5g/dl
6536 /mm3
N46L41L10E2
251/mm3
82.41fL
26.14pg
31.72g/dl
0.5 mg/dl
0.28 mg/dl
47 U/L
16 U/L
277 U/L
16 U/L
6.5 gm/dl
4.1 gm/dl
2.5 gm/dl
28 mg/dl
1.09 mg/dl
135 mEq/L
4.3 mEq/L
8.3 mg/dl
4.5 mg/dl
3.9 mg/dl
Negative
14.3 %
15 IU/L
Negative
301 mg/dl
Glucose 1000mg/dl, no
protein, ketones nil
pH-7.37
pCO2-35
pO2- 101
lactate- 1.7
HCO3- 23

We started treatment for raised blood sugar with
insulin Ecospirin was given for chest pain and
pantoprazole for atypical chest pain? Acid peptic
disease. Some additional investigations were done
for cause of young diabetes. USG abdomen was
© JIMI • JAN - MAR 2020 • VOL. 14

done for ruling out pancreatitis and to look for any
supra renal mass CECT abdomen was ,it was found
normal (Table 2).
Amylase
Lipase
C-peptide

Table 2
75U/L
29U/L
1.29

Diabetic evaluation was done for diabetic retinopathy
(vision 6/9 on both eyes which improved to 6/6 after
pin hole, no evidence of diabetic retinopathy). CANS
(cardiac autonomic function testing) was done but
was reported to be normal.
2D echo (27/11/2019) was done which was suggestive
of regional wall motion abnormality of LAD territory
with EF (ejection fraction): -45%, trace TR, trace
AR, LA (left atria)-28mm, Aorta- 26mm. In view of
echo findings, angiography was planned and done on
3/12/2019. The form of Repeat investigations were
done before angiography (3/12/2019) ,they were
largely normal.
Table 3
Investigation
Date 05/12/2019
Hb
12.6 gm/dl
TLC
5100 /mm3
DLC(N/L/M)
N65L19M12E2
Platelet count
264 /mm3
MCV
85.1 fL
HCT
38
Blood Urea
19 mg/dl
S. Creatinine
0.6 mg/dl
S. Na+
136 mEq/L
S. K+
4.36 mEq/L
S. Calcium
8.0 mg/dl
S. Chloride
108 mEq/L
S. Uric Acid
3.5 mg/dl
S. Phosphorus
4.7 mg/dl
Urine R/M
protein-nil, glucose: nil
24hrs urine protein
24mg/24hrs urine

Angiography was done from Right radial artery ,it
was suggestive of nondominant Left circumflex
(LCX) with stenosis 95% at mid-level, Obtuse
major- good size vessel. RCA dominant vessel with
normal calibre. So, diagnosis of type 2 DM, CAD,
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SVD (single vessel disease). Percutaneous Coronary
angioplasty (PTCA) with Everolimus eluting stenting
to left circumflex was contemplated on 6/12/2019.
Patient gradually improved of pain and was
discharged on anti- ischemic therapy and insulin.
DISCUSSION:
ICMR-INDIAB study reported a prevalence
of diabetes in India to be around 62 million7.
Uncontrolled type 2 DM prone patients to both
macrovascular and microvascular complications.
Type 2 DM people have two to four-fold higher risk
of developing CAD than people without diabetes8.
Cardiovascular disease (CVD) accounts for 65-75%
of deaths in patients with diabetes9,10. A small study
published showed prevalence of CAD to be 57.5%
but they included both type 1 and type 2 DM patients
both and average duration of DM was 8±5years. A
study published in 2017, young type 2 DM are three
times more susceptible for premature atherosclerosis
and non-calcified plaque based on calcium scoring12.
This study enrolled 86 patients who has age between
25-40years with average duration of DM was 11
years but our patient DM duration was not that much,
also diabetic patients have a component a metabolic
syndrome which predisposes them to premature
atherosclerosis but our patient doesn’t have any other
risk factor besides DM. all these studies doesn’t do
any additional investigation to rule out the type of DM
but we ask a pedigree for ruling out genetic forms of
DM, and did investigations to rule out other causes
like chronic pancreatitis and endocrine diseases.
We also looked for all other risk factors for CAD
associated with DM but we didn’t find any other risk
factors. In UKPDS study, Hyperglycaemia assessed by
HbA1c was statistically independent and modifiable
risk factor for cardiovascular disease13. In our patient,
HbA1c was elevated which may predispose to CAD.
Diabetic microvascular complications are correlated
with duration of diabetes and improved once intensive
glycaemic control is started. In a Indian study (2014)
showed the Odds ratio of diabetic retinopathy (DR)
was 2.21 for 5years duration of DM and nearly
half of the patient develop DR with 10-12 years of
DM irrespective of type of diabetes14. Our patient
doesn’t have any diabetic retinopathy which may
be probably due to good control initially as patient
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was taking OHA irregularly. But for macrovascular
complications, this prevalence is not well studied and
it is not strongly correlated with duration of diabetes
because it depends on various factors besides DM
like hypertension, dyslipidaemia, lifestyle, smoking,
BMI. In a 2009 study, the median duration of diabetes
for macrovascular complication was 9 years. This
meta-analysis showed that intensive glycaemic
control improved outcomes in patient without
prior macrovascular complications than patient
with cardiovascular diseases15. Tis study favours
that intensive glycemia control reduces the major
cardiovascular events but significantly increases the
risk of hypoglycaemia.
ADA recommends recently diagnosed diabetes with
starting hbA1c is >9%, insulin should be started for
reducing HbA1c and delaying complications16. Target
HbA1c should be 7% which delays the progression
of microvascular and macrovascular complications.
Treatment of DM starts with lifestyle modifications
with 30min of brisk walking for 5 days/week, gap
should not be more than 1 day17. Metformin is the
first line drug therapy in DM if no contraindications
presents18. In a resource limited setting like India,
Metformin is Drug of choice. Newer OHA are
cardiovascular safe but they don’t reduce HbA1c to
such an extent and are costly which is out of reach
of most population.so insulin is the considered best
for such patients whose baseline HbA1c is more than
9% and should be started on basal bolus therapy as
we did in our patient.
CONCLUSION:
Macrovascular complications is not so much
correlated with duration of DM as microvascular
complications and patients should be screened for
macrovascular at the time of diagnosis specially in
those patients which have a high HbA1c.
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Case Report

Medical errors: Overdose of Phenytoin causing Cerebellar Ataxia
Amitesh Aggarwal1, Sonal Pruthi2

ABSTRACT:
Background: Number of deaths due to medical errors world wide are comparable to those due to accidental
causes or any particular specific health problem.
Case Report: An 18 year male, a known case of ostium secundum ASD and seizure disorder, admitted with an
episode of generalised tonic clonic seizure (GTCS) with normal examination was conservatively managed and
given antiepileptics but later on developed acute cerebellar ataxia. This was later attributed to the accidental
overdose of phenytoin. Patient improved after dose reduction and adequate history taking proved life saving.
Why should an emergency physician be aware of this? This case report highlights the importance of inappropriate
re-enforcement of history and inadequate supervision of nursing staff as well as treating team in causation of
the medical error leading to patient’s morbidity.

INTRODUCTION:
‘To err is human’ (Alexander Pope, An Essay on
Criticism, 1711) is a cliché, but no less true, and
being humans, healthcare personnel are also prone to
make eorrors. Most healthcare providers and patients
realize that errors in the dispension of health care
services can be potentially hazardous which occur
despite the best efforts1. Often, patients and their
attendants may be the key players in the error process
because of improper disclosure of self medication
or previously prescribed medication. Establishment
of policies dictating disclosure standards and
training of healthcare professionals at all levels
to implement these policies are necessary to meet
public expectations and to promote professional
responsibility following errors2,3.
CASE DETAILS:
An 18 year old male was admitted with an episode
of generalized tonic clonic seizure two hours prior to
presentation to the tertiary care centre. He had high

grade fever of one day duration before presentation
associated with flu like symptoms. General and
systemic examination was unremarkable except for
presence of fever, altered post-ictal confusional state
and a wide split S2 with ejection systolic murmur at
the second left intercostal space.
The patient had a history of seizures since the age
of 11 years due to degenerating neurocysticerci for
which he was on phenytoin and clobazepam. The
patient also had an ostium secundum atrial septal
defect (ASD) which was closed with a pericardial
patch, after the unsuccessful device closure due to
thrombosis. He was treated with the provisional
diagnosis of seizure disorder in a case of previously
operated ASD (ostium secundum type) with acute
febrile illness presenting with generalized tonic
clonic seizures (GTCS) possibly due to either viral
fever or as a complication of infective endocarditis.
At the time of presentation, the patient was in
an altered post-ictal confusional state. His father
informed the healthcare providers that the patient
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had discontinued treatment for his seizure disorders
a long time ago. The patient was given a loading
dose of phenytoin (20 mg/kg body weight) followed
by phenytoin 100 mg thrice a day. Other supportive
treatment was given as needed.
Patient improved with routine lab work up and
imaging being unremarkable. On the third day
of admission, the patient started complaining of
vertigo, inability of walk, stand or even sit up
straight. Examination revealed that the patient was
swaying from side to side on sitting up and was not
able to stand unsupported without falling backwards.
Neurological examination revealed cerebellar
signs (cerebellar drift, broad base gait with truncal
ataxia, titubation, pendular knee jerk phenomenon,
nystagmus and intention tremor) with negative
Romberg’s sign.
A possibility of drug induced (phenytoin) diffuse
cerebellar dysfunction was considered and
blood was sent to estimate phenytoin levels for
therapeutic drug monitoring, which came out to
be high (24.9 µg/ml; normal range 10-20 µg/ml).
Since the dose of phenytoin that was prescribed
was within the therapeutic ranges, it was unlikely
to reach such toxic levels in the blood; the history
was reconsidered and the patient, who was now
conscious, was reinterrogated. This revealed that
patient, on regaining consciousness, started taking
the previously prescribed drugs. Furthermore, he
denied that he had ever discontinued the medication
as had previously been claimed by his father
Thus the initial impression of GTCS that the seizure
was due to drug discontinuation was misplaced and
the patient had seizure probably due the fever causing
reduction of seizure threshold. The dosing was then
reduced and the patient was counselled against
taking medication without proper information to the
treating team. His symptoms resolved over time and
he was discharged after 9 days of admission.
DISCUSSION:
This incident underlies the importance of proper
history taking at presentation as well as further
reinforcement of the history if proper informant is
not available at the time of presentation. This also
points to the importance of supervision of drug intake
© JIMI • JAN - MAR 2020 • VOL. 14

in patients, which might be an onerous task in overworked, over-crowded government hospitals in the
developing nations which are always struggling with
a manpower deficit. As this case amply illustrates,
administration of any drug, either by the patient
himself, or by any member of the family, which is
not brought to the notice of the healthcare providers
and the treating team may lead to disastrous
consequences.
The lesson should be to learn from the errors of this
case and establish check points to prevent similar
such events from happening.
To prevent recurrences, the treating unit, on principle,
should implement certain policies that need to be
audited for feasibility and outcomes. These include:
a.

Re-interrogation of a patient to establish facts
elicited from a history given by a third party

b.

Counseling of patients and their family members
about the possibilities of drug interactions that
they are susceptible to given their treatment
profiles

c.

omplete disclosure of risks and advantages of a
prescribed treatment regimen and other possible
options to ensure that complete, voluntary,
informed consent is obtained from the patient

d.

Training of the residents and treating staff of
the units in communication skills to encourage
better physician-patient interaction
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