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ABSTRACT 
 
Presently there are a number of different anti-retroviral therapeutic strategies and regimens available, which are classified, based on the retroviral life-cycle 
stage the drug impacts on. Two among them for the present interest are Non-Nucleoside reverse transcriptase inhibitors (NNRTI) and protease inhibitors. The 
chosen drugs of the above said category are nevirapine and lopinavir/ritonavir. Present study is designed to assess the risk of hosting the ailment related to 
abnormal lipid profiles associated with the use of protease inhibitor regimen lopinavir/ritonavir and non-nucleoside reverse-transcriptase inhibitor nevirapine. 
Our results, particularly in terms of an increased risk of abnormal lipid profiles in patients receiving lopinavir/ritonavir and a reduced risk in patients receiving 
NNRTIs, particularly nevirapine, therefore, may give the NNRTI regimens an advantage over current PI-containing regimens. The outcomes of the present 
work conclude the point that treatment methods of HIV infected patients should be rationalized to reduce side effects particularly in the aspect of abnormal 
lipid profiles during treatment to reduce the risk of dyslipidemia and associated disorders. The work particularly says that nevirapine is safe to use in 
comparison with lopinavir/ritonavir combination. 
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INTRODUCTION 
 
The human immunodeficiency virus (HIV) is a lentivirus (a 
subgroup of retrovirus) that causes the acquired immunodeficiency 
syndrome (AIDS). Dr. Suniti Solmon in 1986 diagnosed first HIV 
case amongst female sex workers in Chennai. It became more than 
135 cases by 1987 and among these number of cases progressed to 
AIDS was 14. By 1990 prevalence in high-risk groups reached 
above 5%. In the period of 2008-2009 the number of HIV case in 
India raised by 0.125 million as per UNDP's 2010 report. Adult 
prevalence also rose from 0.29% in 2008 to 0.31% in 2009. NACO 
reported that India is the third largest HIV epidemic in the world. As 
per the UNAIDS reports 2013 had the death toll of 130,000 people, 
who died from AIDS related illness and HIV prevalence in India 
was estimated as 0.3 percent. The four states with the highest 
numbers of people living with HIV are Andhra Pradesh, Karnataka, 
Maharashtra and Tamil Nadu and account for 53 percent of all HIV 
infections. 
 
Presently there are a number of different anti-retroviral therapeutic 
strategies and regimens available, which are classified, based on the 
retroviral life-cycle stage the drug impacts on. They are briefly 
Entry inhibitors or fusion inhibitors, Nucleoside reverse 
transcriptase inhibitors (NRTI) and nucleotide reverse transcriptase 
inhibitors (NtRTI), Non-Nucleoside reverse transcriptase inhibitors 
(NNRTI), Integrase inhibitors and Protease inhibitors. 
 
Regulation of proteolytic enzyme activity is crucial for major 
physiological processes and the disturbance of the equilibrium 
between an enzyme and its substrates would lead to dire 
consequences. In this prospective, the discovery of small-molecule 
ligands, like protease inhibitors, that can modulate catalytic 
activities would have promising therapeutic effect1. Hence, 
therapeutic strategy that would intervene HIV protease activity has 

been one of the most important approaches in HIV infection2 and 
their development is in fact as major success in the field of 
structure-based drug design3. By virtue of their high effectiveness 
against HIV4 they have been a key component of anti-retroviral 
therapies for HIV/AIDS since the 1990s5. 
 
Lopinavir is one among the protease inhibitors and was marketed in 
20006. It was originally designed to diminish the interactions 
between inhibitor and HIV-1 protease’s Val82, which is frequently 
mutated in the drug resistant strains of the virus7.  It is a 
peptidomimetic HIV protease inhibition8 and its core is identical to 
that of ritonavir. In the place of 5-thiazolyl end group in ritonavir, 
lopinavir has phenoxyacetyl group. The other difference is that 2-
isopropylthiazolyl group in ritonavir was replaced by a modified 
valine in which the amino terminal had a six-membered cyclic urea 
attached7. 
 
Non-nucleoside reverse-transcriptase inhibitors (NNRTIs) are other 
kind of antiretroviral drugs, which inhibits reverse transcriptase 
enzyme that controls the replication of the genetic material of HIV 
and used in the treatment of human immunodeficiency virus (HIV). 
Their discovery and development of NNRTIs began in the late 
1980s9 and in the end of 2009 four NNRTI had been approved by 
regulatory authorities out of which nevirapine is one. NNRTIs are 
highly efficient in inhibition of reverse transcriptase (RT). RT is one 
of the most popular targets in the field of antiretroviral drug 
development10. 
 
Drug resistance develops quickly if NNRTIs are administered as 
monotherapy and therefore NNRTIs are always given as part of 
combination therapy, the highly active antiretroviral therapy 
(HAART)11.  
 



V. Bhavani et al. Int. Res. J. Pharm. 2015, 6 (6) 

Page 355 

The reason for coronary heart disease (CHD) is multifaceted12. 
Among these factors, levels of high-density lipoprotein cholesterol 
(HDL-c) and high levels of low-density lipoprotein cholesterol 
(LDL-c)13 have been identified as risk factors for coronary heart 
disease in the general population. Research reports have announced 
that decreased HDL-c and LDL-c levels are experienced by HIV-
infected patients followed by an increase in plasma triglyceride 
(TG) levels, before the infection develops in to AIDS14. The 
treatment of HIV infection with protease inhibitors (PIs) and non-
nucleoside reverse-transcriptase inhibitors (NNRTIs) is also 
associated with several metabolic disorders15, including 
dyslipidemia, which may result in an increased risk of CHD16. 
Increased TG, total cholesterol (TC), and LDL-c levels are 
associated with PI-containing combination antiretroviral therapy 
(CART)17. These associated metabolic disturbances differ according 
to different drugs within the PI class itself18. In contrast to what is 
observed with PI-containing CART, regimens including NNRTI 
increase HDL-c levels. However they also induce increases in TC 
and LDL-c levels19. More recently, some studies have suggested that 
nucleoside reverse-transcriptase inhibitors (NRTIs) may also 
contribute to the development of dyslipidemia20. 
 
In view of this, present study aimed at assessing the risk of hosting 
the ailment related to abnormal lipid profiles associated with the use 
of protease inhibitor regimen lopinavir/ritonavir and non-nucleoside 
reverse-transcriptase inhibitor nevirapine. The objectives of this 
work include comparing the levels of plasma HDL, LDL and 
triglycerides in patients undergoing antiretroviral therapy with the 
lopinavir/ritonavir and nevirapine in a local ART center and 
assessing their priority. 
 
MATERIALS AND METHODS 
Patient groups 
 
A total of 200 HIV-infected individuals visiting ART center in 
Govt. general hospital, Vijayawada were informed about the study 
where the sample size of each drug group was set as 100 (n =100). 
Each of the test groups were treated with each drug i.e. 
lopinavir/ritonavir and nevirapine at doses recommended by the 
manufacturers. All the subjects of lopinavir/ritonavir and nevirapine 
groups were diagnosed with advanced and progressive disease (CD4 
cell count M<350 cells/mm3). A written consent was received from 
all the participants. None were on lipid-lowering therapy and each 
subject was questioned for cardiovascular risk factors as well as 
personal and family history of diabetes, lipid disorders, or 
cardiovascular diseases, alcohol and drug consumption and 
confirmed their fitness for the present study. After a limited physical 
examination venous blood was obtained after a 10-hour fast.  

As all the subjects are patients undergoing treatment in the ART 
center their plasma lipid profiles are recorded with the ART center 
before they started treatment. These plasma samples had been stored 
at −80°C for an average of 531±22 days (mean ± SEM) and had 
never been thawed before. 

 
Laboratory Methods 
Triglyceride analysis 
 
We used ENSURE biotech triglyceride detection kit 
(TRIGLYCERIDES LS) and its principle is that triglycerides 
present in the serum are catabolized in to glycerol and free fatty 
acids by the action of lipoprotein lipase. Liberated glycerol is 
converted in to glycerol-3-phosphate in the presence of glycerol 
kinase and ATP. Glycerol-3-phosphate is acted upon by Glycerol-3-
phosphate oxidase to form hydrogen peroxide. This along with 
phenolic compound gives pink colour, which can be measured at 
505nm. 
 
Low density lipoprotein analysis 
 
We used ENSURE biotech LDL detection kit (LDL 
CHOLESTEROL) and its principle is that the LDL cholesterol upon 
serial enzymatic reactions form a quinone dye, which can be 
detected at 585nm. 
 
High density lipoprotein analysis 
 
We used ENSURE biotech HDL detection kit (HDL 
CHOLESTEROL) and its principle is that the HDL cholesterol upon 
serial enzymatic reactions involving the enzyme cholesterol esterase 
form a quinone dye, which can be detected at 585nm. 
 
Statistical Analysis 
 
Normal values of triglycerides, LDL and HDL are <180 mgs/dl, 
100-190 mgs/dl and 30-60 mgs/dl respectively. As HIV infected 
patients are generally burdened with abnormal lipid profile, where 
triglyceride levels increase and LDL and HDL levels decrease. The 
present statistical analysis was designed to compare the mean lipid 
profile values by independent t-test for each of triglycerides, HLD 
and LDL. Values are expressed as mean + standard deviation (SD). 
The confidence interval was set at 95%. P-value < 0.05 was 
considered to indicate statistical significance. Statistical analysis 
was performed using Minitab15 for windows 8.0; hence all the 
results presented would be in Minitab15 output format. 
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Figure 1: Interval plot of levels of triglycerides in control (N-TG), positive control (HIV-TG), lopinavir/ritonavir treated HIV patients (LOP-TG) and 
nevirapine treated HIV patients (NEV-TG). 
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Figure 2: Interval plot of levels of HDL in control (N-HDL), positive control (HIV- HDL), lopinavir/ritonavir treated HIV patients (LOP- HDL) and 
nevirapine treated HIV patients (NEV- HDL). 
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Figure 3: Interval plot of levels of LDL in control (N- LDL), positive control (HIV- LDL), lopinavir/ritonavir treated HIV patients (LOP- LDL) and 
nevirapine treated HIV patients (NEV- LDL). 

 
RESULTS 
 
Figure 1 infers that the level of plasma triglycerides (TG) had a 
correlation with the HIV infection and the treatment regimen. There 
is a little or insignificant variation in TG levels between HIV 
negative and HIV positive individuals. Comparatively high 
triglyceride levels recorded with the use of lopinavir/ritonavir based 
treatment and among the two treatment regimens nevirapine use 
manifests the healthy TG levels. 
 
Figure 2 infers that the level of plasma HDL had a correlation with 
HIV infection and the treatment regimen. There is a significant 
variation in HDL levels between HIV negative and HIV positive 
individuals and the lowest HDL levels correlated with the use of 
lopinavir/ritonavir. Comparatively healthy HDL levels recorded 
with HIV negative patients and the patients who used nevirapine 
based treatment. Among the two treatment regimens nevirapine use 
manifests the healthy HDL levels. 
 
Figure 3 infers that the level of plasma LDL had a correlation with 
HIV infection and the treatment regimen. There is a significant 
variation in LDL levels between HIV negative and HIV positive 
individuals. Comparatively high LDL levels recorded with the use 
of lopinavir/ritonavir based treatment and nevirapine had negligible 

impact on LDL levels. Hence among the two treatment regimens 
nevirapine use manifests the healthy TG levels. 
 
Two-Sample T-Test and CI: NEV-HDL, LOP-HDL  
 
  N    Mean   StDev   SE Mean 
NEV-HDL  100  49.00    4.47       2.0 
LOP-HDL   100   17.60    2.30       1.0 
 
Difference = mu (NEV-HDL) - mu (LOP-HDL) 
Estimate for difference:  31.40 
95% lower bound for difference:  26.87 
T-Test of difference = 0 (vs >): T-Value = 13.96  P-Value = 
0.000017  DF = 5 
 
Two-Sample T-Test and CI: NEV-LDL, LOP-LDL  
 
  N     Mean    StDev    SE Mean 
NEV-LDL  100   198.20   8.64       3.9 
LOP-LDL   100   227.40   4.56       2.0 
 
Difference = mu (NEV-LDL) - mu (LOP-LDL) 
Estimate for difference:  -29.20 
95% lower bound for difference:  -37.69 
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T-Test of difference = 0 (vs >): T-Value = -6.68  P-Value = 
0.000273 DF = 6 
 
Two-Sample T-Test and CI: NEV-TG, LOP-TG  
 
   N     Mean    StDev   SE Mean 
NEV-TG  100   203.40   5.59       2.5 
LOP-TG   100   233.00   5.00       2.2 
 
Difference = mu (NEV-TG) - mu (LOP-TG) 
Estimate for difference:  -29.60 

95% lower bound for difference:  -35.96 
T-Test of difference = 0 (vs >): T-Value = -8.82  P-Value = 0.999  
DF = 7 
 
The above shown Minitab produced independent t-test results show 
that there is a significant difference in the impact of two treatment 
regimens, on the levels of plasma HDL and LDL as their p-values< 
0.05 indicate the significant difference. The difference in the levels 
of triglycerides is insignificant between the two treatment regimens 
as the p-value is > 0.05.  

 
Table 1: Physical parameters of the 100 HIV positive, 100 HIV negative (control), lopinavir/ritonavir treated HIV patient (LOP/RIT) and nevirapine 

treated HIV patient (NEVIR) groups. The values are represented in the form of Mean + SD (Standard deviation) 
 

Parameter HIV Positive HIV Negetive LOP/RIT Treated Never Treated 
Triglycerides (TG) 187.40 + 0.09 175.00 + 8.60 233.00 + 5.00 203.40 + 5.59 

HDL 27.20 + 4.60 49.40 + 7.54 17.60  + 2.30 49.00  + 4.47 
LDL 197.80 + 5.50 154.20 + 5.93 198.20 + 8.64 198.20 + 8.64 

 
 
DISCUSSION 
 
Lipid profiling as its name says is the group of methods to profile 
the status of the lipid metabolism. Lipid metabolism is importantly 
concerned in the health perspective as abnormalities in this warns us 
about the Micro-vascular and macro-vascular complications and 
many other ailments. Lipid profile tends to be abnormal in disease 
and infection conditions. Patients with HIV infection were reported 
to have hypercholesterolemia with or without hypertriglyceridemia 
however the mechanism of decrease in cholesterol levels is not 
known. Rasheed et al. present the first direct evidence that HIV 
replication alone in human T-cells, without any influence of 
antiviral drugs or other factors, can stimulate the production of 
novel cellular enzymes and proteins that enhance fatty acid 
synthesis, increase the quantity of low density lipoproteins, secrete 
triglycerides, alter the lipid transport and metabolism, and oxidize 
lipids21.  
 
In the present study our aim to research the abnormal lipid profiles 
in using two different HIV treatment regimens, specifically 
lopinavir/ritonavir combination, which are protease inhibitors (PI) 
and nevirapine, which is a non-nucleoside reverse transcriptase 
inhibitor (NNRTI). Our specific aim is to find which among these 
two is safe. We also checked the abnormal lipid profiles associated 
with the HIV infection alone and our present results are in 
accordance with the reports of Mondy K et al who observed low 
HDL and elevated TG in their study population in the US22. Similar 
other works were also performed where van der Valk et al. 
compared patients randomly assigned to a first line regimen of 
stavudine and didanosine, together with IDV, NVP, or lamivudine 
(3TC)19. After 24 weeks of treatment, patients receiving NVP had 
significantly higher increases in HDL-c levels, compared with other 
patients. Although the TC and LDL-c levels also increased, the TC: 
HDL-c ratio was significantly reduced and was lowest in patients 
receiving NVP. Virgili et al. reported similar differential lipid 
changes in antiretroviral-naive patients receiving a combination of 
zidovudine plus 3TC, together with either NLF or NVP23. 
 
Antiretroviral treatments are associated with widely described 
abnormal changes in the lipid profile in people with HIV infection24, 

25. Although more frequent during treatment with protease inhibitors 
(PI)26, 27  these changes are also observed during treatment with 
stavudine and to a lesser extent with non-nucleoside reverse-
transcriptase inhibitors (NNRTI)28. 
 
The most lipid-friendly NNRTI drugs are abacavir, tenofovir, 
nevirapine, atazanavir, and most recently raltegravir and maraviroc. 
Unfortunately abacavir and maraviroc are currently charged with 

some suspicion of cardiac toxicity17. Although regimens including 
an NNRTI may induce increases in TC and LDL-c levels, they may 
also induce a concurrent increase in HDL-c levels, in contrast to 
what is observed with PI-containing CART19. 
 
Our results, particularly in terms of an increased risk of abnormal 
lipid profiles in patients receiving lopinavir/ritonavir and a reduced 
risk in patients receiving NNRTIs, particularly nevirapine, therefore, 
may give the NNRTI regimens an advantage over current PI-
containing regimens, particularly in patients with preexisting known 
risk factors for CHD. However the present results need to be 
confirmed with further refined studies. 

 
CONCLUSION 
 
The outcomes of the present work conclude the point that treatment 
methods of HIV infected patients should be rationalized to reduce 
side effects particularly in the aspect of abnormal lipid profiles 
during treatment to reduce the risk of dyslipidemia and associated 
disorders. The work particularly says that nevirapine is safe to use in 
comparison with lopinavir/ritonavir combination. 

 
REFERENCES 
 
1. Cuccioloni M. Natural Occurring Polyphenols as Template for 

Drug Design. Focus on Serine Proteases. Chemical biology and 
drug design 2009; 74:1-15. http://dx.doi.org/10.1111/j.1747-
0285.2009.00836.x 

2. Chen X. Synthesis and SAR Studies of Potent HIV Protease 
Inhibitors Containing Novel Dimethylphenoxyl Acetates as P2 
Ligands. Bioorganic & Medicinal Chemistry Letters 2003; 
13:3657-60. http://dx.doi.org/10.1016/j.bmcl.2003.08.043 

3. Adachi M. Structure of HIV-1 protease in complex with potent 
inhibitor KNI-272 determined by high-resolution X-ray and 
neutron crystallography. Proceedings of the national academy of 
sciences of the United States of America 2009; 12:4641-46. 
http://dx.doi.org/10.1073/pnas.0809400106 

4. Yanchunas J. Molecular Basis for Increased Susceptibility of 
Isolates with Atazanavir Resistance-Conferring Substitution 
I50L to Other Protease Inhibitors. Antimicrobial Agent and 
Chemotherapy 2005; 40:3825-32. http://dx.doi.org/ 
10.1128/AAC.49.9.3825-3832.2005 

5. Brower ET. Inhibition of HIV-2 protease by HIV-1 protease 
inhibitors in clinical use. Chemical Biology & Drug Design 
2009; 71:298-305. http://dx.doi.org/10.1111/j.1747-0285.2008. 
00647.x 



V. Bhavani et al. Int. Res. J. Pharm. 2015, 6 (6) 

Page 358 

6. Flexner C. HIV drug development: the next 25 years. Nature 
Reviews in Drug Discovery 2007; 6:959-66. 
http://dx.doi.org/10.1038/nrd2336 

7. Wlodawer A. Rational approach to AIDS drug design through 
structural biology. Annual Review of Medicine 2002; 53:595-
614. http://dx.doi.org/10.1146/annurev.med.53.052901.131947 

8. Brunton LL, Lazo JS, Parker KL. Goodman and Gilmans’s The 
Pharmacological Basis of Therapeutics.11th ed. United States of 
America: McGraw-Hill; 2005. 

9. De Clercq E. Antiviral drug discovery and development: Where 
chemistry meets with biomedicine. Antiviral Research 2005; 
67(2):56–75. http://dx.doi.org/10.1016/j.antiviral.2005.05.001 

10. Ivetac A, Mc Cammon JA. Elucidating the Inhibition 
Mechanism of HIV-1 Non-Nucleoside Reverse Mechanism of 
Inhibitors through Multicopy Molecular Dynamics Simulations. 
Journal of Molecular Biology 2008; 388(3):644–58. 
http://dx.doi.org/10.1016/j.jmb.2009.03.037 

11. Jochmans D. Novel HIV-1 reverse transcriptase inhibitors. Virus 
research 2008; 134(1–2):171–85. http://dx.doi.org/10.1016 
/j.virusres.2008.01.003 

12. Wilson P, D'Agostino R, Levy D, Belanger A, Silbershatz H, 
Kannel W. Prediction of coronary heart disease using risk factor 
categories. Circulation 1998; 97:1837-47. http://dx.doi.org/ 
10.1161/01.CIR.97.18.1837 

13. Ross R. The pathogenesis of atherosclerosis: a perspective for 
the 1990s. Nature 1993; 362:801-9. http://dx.doi.org 
/10.1038/362801a0 

14. Boden WE. High-density lipoprotein cholesterol as an 
independent risk factor in cardiovascular disease: assessing the 
data from Framingham to the Veterans Affairs High-Density 
Lipoprotein Intervention Trial. American journal of cardiology 
2000; 86:19-22. http://dx.doi.org/10.1016/S0002-9149(00)01 
464-8 

15. Carr A, Samaras K, Burton S. A syndrome of peripheral 
lipodystrophy hyperlipidaemia and insulin resistance in patients 
receiving HIV protease inhibitors. AIDS 1998; 12:51-8. 
http://dx.doi.org/10.1097/00002030-199807000-00003 

16. Egger M, Junghans C, Friis-Møller N, Lundgren JD. Highly 
active antiretroviral therapy and coronary heart disease: the need 
for perspective. AIDS 2001; 15(5):193-201. http://dx.doi.org/ 
10.1097/00002030-200100005-00023 

17. Behrens G, Dejam A, Schmidt H. Impaired glucose tolerance, 
beta cell function, and lipid metabolism: HIV patients under 
treatment with protease inhibitors. AIDS 1999; 13:63-70. 
http://dx.doi.org/10.1097/00002030-199907090-00001 

18. Carr A, Cooper DA. Adverse effects of antiretroviral therapy. 
Lancet 2000; 356:1423-30. http://dx.doi.org/10.1016/S0140-
6736(00)02854-3 

19. Van der Valk M, Kastelein JJ, Murphy RL. Nevirapine-
containing antiretroviral therapy in HIV-1 infected patients 
results in an antiatherogenic lipid profile. AIDS 2001; 15:2407-
14. http://dx.doi.org/10.1097/00002030-200112070-00008 

20. Kumar P, Rodriguez-French Thompson M. Prospective study of 
hyperlipidemia in ART-naive subjects taking trizivir (TZV), 
combivir (COM)/nelfinavir (NFV), or stavudine 
(d4T)/lamivudine (3TC)/NFV. Antiviral Therapy 2003; 
8(1):380-86. 

21. Rasheed S, Yan JS, Lau A, Chan AS. HIV replication enhances 
production of free fatty acids, low density lipoproteins and many 
key proteins involved in lipid metabolism: a proteomics study. 
PLoS ONE 2008; 3(8):3003-07. http://dx.doi.org 
/10.1371/journal.pone.0003003 

22. Mondy K, Overton ET, Grubb I. Metabolic Syndrome in HIV- 
infected patients from an urban Midwestern US outpatient 
population. Clinical infectious diseases. 2007; 44:726–34. 
http://dx.doi.org/10.1086/511679 

23. Virgili N, Fisac C, Pita AM, Ferrer E, Lacarcel M, Podzamczer 
D. Preliminary results of anthropometric and metabolic changes 
observed in HIV-infected patients treated with combivir 
(ZDV/3TC) plus nelfinavir or nevirapine. American Society for 
Microbiology 2000; 14:314-20. 

24. Grunfeld C. Dyslipidemia and its treatment in HIV infection. 
Top HIV Medications 2010; 18:112–18. 

25. Troll JG. Approach to dyslipidemia, lipodystrophy, and 
cardiovascular risk in patients with HIV infection. Current 
atherosclerosis reports 2011; 13:51–6. http://dx.doi.org/ 
10.1007/s11883-010-0152-1 

26. Feeney ER, Mallon PW. HIV and HAART-associated 
dyslipidemia. Open cardiovascular medicine journal 2011; 5:49–
63. http://dx.doi.org/10.2174/1874192401105010049 

27. Heath KV, Chan KJ, Singer J. Incidence of morphological and 
lipid abnormalities: gender and treatment differentials after 
initiation of first antiretroviral therapy. International journal of 
epidemiology 2002; 31:1016–20. http://dx.doi.org/10.1093 
/ije/31.5.1016 

28. Domingos H, Cunha RV, Paniago AM. Metabolic effects 
associated to the highly active antiretroviral therapy (HAART) 
in AIDS patients. Brazilian journal of infectious diseases 2009; 
13:130–6. http://dx.doi.org/10.1590/S1413-86702009000200012 

 
Cite this article as:  
V. Bhavani and B. Kiranmayi. A comparative study on the 
assessment of risky lipid profiles among two retroviral therapeutic 
strategies. Int. Res. J. Pharm. 2015; 6(6):354-358 http://dx.doi.org 
/10.7897/2230-8407.06673   

   
 

Source of support: Nil, Conflict of interest: None Declared 
 


